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PREFACE. 



THIS work on dyeing and tissne-printing has been 
prepared with special reference to the needs of 
students preparing for the technological examinations of 
the Citj and Guilds Institute. It is of necessity brief, 
and its object is more to exhibit the general principles 
of the arts in their practical working than to enter inta 
all their almost endless minutioe. An attempt has been 
made to give the leading features of each department of 
dyeing, as modified by the kind of fibre operated upon, 
and by its condition, whether in the raw state as yam, 
or as cloth. The uses of the various colouring matters, 
mordants, &c., are shown in practical examples, and special 
attention has been paid to the recently discovered arti- 
ficial colours which have so remarkably extended, and 
at the same time simplified and rationalized the tinctorial 
arts. 

As regards printing, the author has sought to describe 
the various styles, the accessory operations, and the ma-^ 
chinery employed. 

It is not for a moment presumed that the most careful 
study of this book will make any man a dyer or a 
printer. But it is hoped that the student will be able to- 
obtain from it a general knowledge of the objects, the con-^ 
ditions, and the resources of the tinctorial arts, so thai 
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when taking part in actual work, whether on a merely 
•experimental or a commercial scale, he maj nnderstand 
what he is doing, whj he is doing it, and what are the pro- 
perties of the agents in his hands. 

It is desirable that the stndent before taking np this book 
«honld have some knowledge of the elements of chemistry. 
Theoretical reflections have been, however, avoided as much 
as possible. 

The technical language of dye, print, and chemical 
works has been employed in preference to that of strictly 
scientific circles. These terms have in all cases been ex- 
plained. 

The weights and measures used in the receipts are 
^hose customary in England, viz., the avoirdupois standard 
for all larger quantities, and for very small weights Troy 
^ains, of which 437-L = 1 oz. avoirdupois. 

For liquid measures, quantities below a pint are often 
expressed in fluid ounces, of which 20 = 1 pint. La dye- 
works, Ac, measures frequently used are the gill, which 
in the manufacturing districts is — pint, = 10 fluid ozs., 
and the noggin, ^ pint, = 5 fluid ozs. 

In some receipts the quantities of water, saline solutions, 
extracts of dye-woods, <&c., are measured by the pail or 
^' burn," which may hold about 2 gallons. Smaller quan- 
tities are often measured by the '^ piggin," a small wooden 
measure, holding about 1-L pint. The pail (French scecmiy 
Oerman eimer) and the piggin are not leg^ measures made 
exactly to one standard, nor are they in use always filled 
dp to a certain line. 

Specific gravity — a very important consideration for 
acids, dilutions of mordants, extracts of dye-wares, &c. — is 
expressed in this manual in Twaddell's scale,, as commonly 
used in manufacturing establishments. On this scale the 
specific gravity of water = 0. It is readily converted into 
direct specific gravity by the following simple calculation. 
To convert Twaddell into direct specific gravity multiply 
by 5, considering the product as decimals, and add to it 
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1*000. Tims if a sample of oil of vitriol marks 168** = 
Tw., we have-^ 

1C8 
5 



•840 
1-000 



1*840 the direot specific gravity.. 

On the other hand, if the strength of a liqnid has been 
taken by direct specific gravity we find the corresponding^ 
degree Twaddell by subtracting 1*000, and dividing the 
remainder by 5. 

Thus, if the direct specific gravity of a sample of mu- 
riatic acid be 1*160, then — 

1*160 
1*000 



5)160 



32°, the degree TwaddelL 

Beaume's scale, persistently used on the Continent, can- 
not be recommended^ as it bears no simple relation either 
to direct specific gravity or to Twaddell. 

For indicating degrees of heat the ordinary scale — 
Fahrenheit's — has been used. At the same time it must 
be confessed, that 'the Centigrade scale used in France, 
which puts the freezing-point of water = 0, and the- 
boiling-point = 100°, is much simpler. 

To convert Centigrade into Fahrenheit, if the tempera- 
ture be above the freezing-point of water (and lower tem- 
peratures do not occur in dyeing processes), multiply by 9,^ 
divide the product by 5, and add 32 to the quotient. 

To convert degrees of Fahrenheit above the freezing- 
point, subtract 32, multiply the remainder by 5, and divide 
the product by 9. 
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In German dyeing receipts the temperatnre is often ex. 
pressed in degrees of Bfe9.uniar — freezing-point = 0, and 
boiling-point = 80. 

To convert Eeanmnr into Fahrenheit, mnltiplj by 9, 
divide by 4, and add 82 to the quotient. 

To convert Fahrenheit into Keanmnr, subtract 32, mul- 
tiply the remainder by 4, and divide the product by 9. 

Among the works which have been consulted in prepar- 
ing this manual the principal are : — 

Periodiccds : " Chemical News," " Chemical Beview," 
^* Textile Colourist " (Manchester), "Textile Colourist" 
{Philadelphia), " Bulletin de la Societe Industrielle de 
Mnlhouse," '^ Bulletin de la Societe Industrielle de Eouen,'* 
^ Moniteur Scientifique Quesneville," " Bulletin de la Society 
Ohimique de Paris," " Le Textil de Lyon," ** Moniteur de la 
Teinture," " Teinturier Pratique," Dingler's " Polytesch- 
niche Journal," Eeimann's " Faerber Zeitung," "Deutsche 
Faerber Zeitung," " Leipziger Muster Zeitung," <fcc. 

Ind-ependent Works ; " Dyeing and Calico Printing," by 
Dr. F. Crace-Calvert ; " Handbook of Dyeing and Calico 
Printing," by W. Crookes; M. D. Koeppelin on "Silk 
Printing ; " " Dyeing, Printing, and Bleaching," by Michel 
de Vinant ; Articles on dyeing and printing in Ure's " Dic- 
tionary of Arts, Manufactures, and Mines ; " do. in Mus- 
pratt's "Dictionary of Chemistry," J. W. Slater's "Manual 
of Colours and Dye Wares ; " Smith's " Practical Dyer's 
Ouide ; " Spon's " Encyclopaedia of Industrial Arts " (for 
bleaching) ; Moyret, " Traits de la Teinture des Soies ; " 
J. Persoz, " Traits de I'lmpression ; " B. C. Haserick, 
" Secrets of Dyeing Wool, Cotton, and Linen ; " J. Jocquet^ 
-^^Woll und Seidendruckerei ; " F. Springmuhl, "Lexicon 
•der Farbwaaren ; " C. O'Neill, " Calico Printing, Bleach- 
ing, and Dyeing ; " A. Spirk, " Praktisches Handbuch der 
Faerberei," <&c., besides the specifications of patents and the 
instructions issued by the manufacturers of new colours. 

W.C. 
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DYEING AND TISSUE-PRINTING. 



General Introduction. 

THE tinctorial arts, in the widest sense of the term, 
inclnde the prodnction of colonr on organic fibres 
and snrfaces of the most varied kinds — silk, hair, wool, 
leather, far, feathers, bone, ivory, horn, wood, cotton, flax, 
jute, hemp, paper, Ac.,— ^whether in their original condi- 
tion, or after having nndergone some manufacturing pro- 
cess. Where the object in view is to obtain one uniform 
colour over the entire surface, the process is called stain- 
ing, if the material taken in hand is wood, bone, ivory, 
or paper ; and it is called dyeing if the substance is a fibre 
capable of being spun or woven, or the threads or tissues ob- 
tained from such fibres. These distinctions, however, are not 
very closely observed, and have no better basis than custom. 

In dyeing, properly so called, the article to be dyed is 
immersed for a longer or a shorter time in a liquid holding 
certain colouring matters in solution, or at least in very 
fine suspension. The liquid employed in practice is, so 
far, always water, on account of its cheapness and general 
applicability. Proposals, however, have lately been made 
to dye in baths of volatile mineral oils, or even to dis- 
pense with solvents altogether, and to apply the colours 
in a dry state. Whether any such innovations will afford 
substantial advantages, or be able to establish themselves 
on the industrial scale, is quite an open question. 

The first step to be taken in all the tinctorial arts is 

B 
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to secure perfect cleanliness of the articles to be coloured, 
teclinically spoken of as the " goods." This is necessary, 
because dirt of various kinds, especially grease, may pre- 
vent the colours from attaching themselves to the fibre, 
and, further, because it may greatly interfere with the be- 
haviour of such colours, modifying the shade to be pro- 
duced. Hence the first step is a very careful washing 
with soap-lye, hot or cold, or with or without the. addi- 
tion of soda crystals, ammonia, <&c., according to the 
nature of the fibre or tissue. As a rule such washing 
is followed up by a thorough rinsing in clear water, until 
no trace of soap, soda, <&c., remains in the goods. Soap 
is, indeed, a useful agent in fixing certain colours ; but 
in such cases it is specially applied in known quantities. 
Where it is not thus specially needed, it is inconve- 
nient or hurtful, and must be carefully avoided. These 
preliminary cleansing operations are generally performed 
before the goods come into the hands of the dyer, properly 
so-called, but he should satisfy himself that the work has 
been thoroughly performed. Neglect in this respect often 
gives rise to serious and apparently inexplicable failures 
in later stages of the process. The dirt to be removed 
may consist of extraneous matter which has come in 
contact with the goods in the raw state, or of materials 
purposely or accidentally applied during the operations of 
spinning and weaving, such as grease, size, paste, iron 
rust, &c, ; very troublesome spots are often occasioned by 
tobacco-juice. Weavers sometimes contract the habit of 
chewing tobacco, and spit upon the web in the loom. 
As the juice of tobacco contains, besides colouring matter, 
a proportion of tannin, the spots upon which such juice 
has fallen will, after dyeing, appear distinctly darker 
than the rest of the piece. 

It will even here be apparent that an "unlimited 
supply of pure water is the first consideration in selecting 
^ site for dye or print works. Instructions for judging 
of the quality of water will be given afterwards. 
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A point which should at the very outset be impressed 
upon the mind of the learner is the necessity for abso- 
lute cleanliness, or, as it is sometimes called, ^'chemi- 
cal purity." Neither in the vessels or other plant used, 
in the water, in the goods to be dyed, nor in the colour- 
ing matters, &c., brought into play, should there be any 
substance which is not intended and taken into account 
in the result expected. Where this rule is not observed 
as far as it is humanly possible, success and failure are 
both matters of chance. How little of an unexpected 
and undesired substance may interfere with the colours 
to be produced, it would be unsafe to say. But alizarine 
reds, e.g., may be deprived of somewhat of their bright- 
ness and beauty by proportions of iron incalculably small. 

But let us suppose that all foreign matter, all exter- 
nal impurity, is removed from the goods, there are still 
substances which make up part and parcel of the fibre 
in its natural state, and which require to be expelled. 
These are certain colouring matters. Silk as spun by 
the silkworm, cotton as picked from the pod, and wool 
as cut from the sheep contain natural dyes incapable of 
removal by any mere cleaning, and which would be very 
much in the way of the dyer, who requires, except for 
blacks, dark browns, olives, &c., to begin his operations 
upon a perfectly white material. 

The removal of these natural colours is bleaching, 
which is as much needed for goods that are to be 
dyed or printed as for those used in the white state. 
Indeed, calico which is to receive alizarine (madder) 
colours is more carefully bleached than such as is sold 
undyed. The reason of this is two-fold. Any residue 
of the original colour of the fibre must modify and inter- 
fere with the shade applied by the dyer. Suppose a raw 
material with a yellowish tint, the most beautiful violet 
dyed upon it would verge slightly to a brown ; a slight 
blue shade would, in like manner, spoil scarlets. On 
the other hand, the more purely white any surface, the 
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more light it reflects. N'ow, as the dyes generally used, 
especially in light shades, are not perfectly opaque, they 
appear more brilliant if applied upon a white surface, beings 
lighted up by the rays reflected from the white matter 
below. From these considerations it will appear thai> > 
a grade of bleaching which might pass muster for white 
goods will be found imperfect, if brilliant colours are ap- 
plied to the yam or cloth. 

The processes for bleaching vary with the nature of the 
fibre. Wool is bleached by the action of the fumes of 
burning sulphur (sulphurous acid gas, or, in more modem 
language, sulphurous anhydride). This process is gene- 
rally known as " stoving." A preferable method is treat- 
ment with a solution of the bisulphite of soda, to which 
a little muriatic acid is added to liberate the« sulphurous 
acid, which is the decolouring agent. Others, instead 
of adding the acid to the solution of bisulphite of soda, 
pass the wool, or woollen yarns, &c,, through muriatic 
" sours," t.6., muriatic acid let down with water to 2** Tw.^ 
The first method has the advantage that all the sulphurous 
acid is utilized ; but, in the second method, the sulphu- 
rous acid is liberated within the fibre, and thus acts more 
perfectly. It must be mentioned that a very consider- 
able portion of the wool worked up, ^.e., all that which is 
dyed to dark colours, does not undergo any bleaching at alU 

Silk is bleached very much on the same principle as 
wool, preceded by boiling with soap. 

Of late very successful use has been made in silk 
bleaching of the peroxide of hydrogen (hydrio peroxide or 
oxygenated water). This treatment is particularly ad- 
vantageous for the so-called " Tussah," "Tusser,".or wild 
silks. Should peroxide of hydrogen, or the materials for 
its production, ever become cheaper, there is little doubt 
but that it will become a formidable rival to chlorine in 
bleaching the vegetable fibres. 

^ i,e, 2 degrees of Twaddell's hydrometer, sometimes also called 
Twaddle's. 
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BLEACHING COTTON. 5 

Cotton, linen, &c., were formerly bleached by means of 
treatment with so-called **lye," i.e. a weak solution of 
carbonate of potash^ made by extracting wood-ashes in 
water, and using the clear liquid. They were then exposed 
to air, light, and moisture by being spread out in the bleach- 
ing grounds (grass-lands reserved for this purpose), and 
turned and watered in case of dry weather. This process is 
to a great extent superseded since the introduction of 
chloride of lime. It still, however, maintains a place in 
linen bleaching, as the best practical authorities find that 
it cannot be advantageously laid aside. 

We shall now describe the operations of cotton bleaching 
*in some detail. 

Bleaching Cotton. 

Cotton, unlike wool, is never bleached in an unmanu- 
factured condition, but always either as yarn or as cloth. 
Consequently, over and above its natural impurities, it 
will contain all the substances which have been inten- 
tionally added to it or which it has accidentally taken up 
during the processes of spinning and weaving. 

By natural impurities we understand everything present 
in the fibre except cellulose, that is to say, cotton-wax, 
a small quantity of margaric acid, pectic acid, albuminous 
matter, and two colouring principles, the one readily and 
the other sparingly soluble in alcohol. The total weight 
of these impurities does not exceed one-half per cent., 
but as unmanufactured cotton loses about 6 per cent, in 
bleaching. Dr. Schunck, who has carefully examined this 
subject, concludes that some other substance is present 
which has escaped detection, and which is probably para- 
pectic acid. 

The artificial impurities — accidental or intentional — 
may amount in woven goods to 30 per cent., but in yams 
are much less. They consist of grease, starch, and all 
the various ingredients of sizing, besides oil from the 
machinery. The removal of all these impurities, so that 
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nothing but pure white vegetable fibre may remain, is the 
result sought in the highest grade of bleaching — ^techni- 
cally known as madder-bleach — because it was first applied 
to goods to be printed with madder colours. It is also used 
for all yarns and cloths which are to receive light and pure 
colours. For blacks, dark shades, and for goods which are 
to remain white, a less thorough treatment is adopted. 

The first step, with piece goods, is stamping, in order to 
distinguish the various lots of cloth. For this purpose 
letters or figures are marked at one end of each piece 
with some composition capable of resisting the bleaching 
operations — gas-tar, sometimes thinned with turpentine or 
light petroleum oil. 

After thus marking, the pieces are stitched together, end 
to end, in lots of five. This is generally done by means 
of machinery, which it does not fall within our province 
to describe. 

The next step is singeing. All the fine loose down 
which stands up on end on the cloth has to be removed 
before pieces can be advantageously bleached, printed, and, 
in case of stuffs, &c., dyed. This is done by passing the 
goods rapidly over revolviug hot cylinders, over hot plates, 
or through the flame of gas; the latter method is now 
generally preferred. The cloth passes at the rate of about 
5,000 yards per hour through a range of jets in which 
gas is burnt, mixed with such a proportion of common air 
that the combustion is perfect, and no soot or smoke is 
produced. Probably the most satisfactory singeing appa- 
ratus is that of Messrs. Mather and Piatt. One pound of 
coal, converted into gas, singes from 70 to 80 yards of 
cotton cloth. 

After singeing, the pieces are washed, folded up as they 
come from the washing machine, and allowed to lie in a 
heap over night. 

The next step is the so-called limeing process, i,e, a pas- 
sage through milk of lime, from which the pieces pass 
at once into the kiers. These are vessels of stout iron 
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plates, generally arranged in pairs, and fitted with a false 
bottom, npon which the pieces are laid. This false bottom 
is either a cast-iron grating or a heap of smooth river 
stones. The arrangement of the steam-pipes, taps, (&c., 
cannot be easily explained without the use of diagrams 
and models. In these kiers the goods are boiled by the 
admission of high- pressure steam, washed, and again laid 
in a pile on the floor of the bleach-house. 

Next follows souring, known as the "lime-sour," or 
** grey-sour." The " sours " consist of dilute muriatic acid 
at 2** Tw., through which the pieces travel at a uniform rate. 
After souring every trace of acid must be entirely removed. 
For this purpose the cloth runs in succession through two 
washing machines, and passes thence into the kiers to be 
boiled with a resin-soap. The usual proportions for this 
process, which is called the resin-boil and ley-boil, are, to 
12,000 lbs. cloth, 770 lbs. soda-ash, 214 lbs. resin, and 
1,400 gallons of boiling water. The kiers are worked at 
a pressure of 40 to 50 lbs. for seven hours. If low-pres- 
sure kiers are used with from 8 to 10 lbs. of steam, the 
boiling is kept up about twelve hours. With the most re- 
cent improved kiers (injectors), three to four hours at a 
pressure of 50 lbs. is sufficient. 

Afber the resin-liquor has been expelled, a solution of 
soda-ash, preferably free from caustic, is run in, in the 
proportion of 120 lbs. soda-ash to 1,400 gallons water for 
the same weight of goods. Boiling is then resumed for a 
couple of hours, the soda-ash liquor is run off, and the 
pieces washed immediately. 

The object of this boiling is to remove all traces of resin- 
soap and of unconverted resin which may remain among 
the goods. It is important to see that the resin has been 
duly boiled with the alkali before its introduction into the 
kier. For this purpose some bleachers heat to a boil 33 
gallons soda-lye at 70** Tw., with an equal bulk of water, 
add then 220 lbs. broken resin, stir for fifteen minutes, 
and boil for six hours, or till the resin is perfectly dissolved. 
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The resin soap as above given requires the addition of the 
solution of 450 lbs. soda-ash for the 12,000 lbs. cotton. 

The washing after the resin-boil and its supplementary 
ley-boil must take place without delay, as iron-mould may 
result if the pieces are left in the kier after the lye has 
drained away. 

The next step is the treatment with chloride of lime, 
or, as it is technically called, " chemicking." The bulk 
of the impurities being removed, what is next wanted is to 
whiten. For this purpose the pieces are made to travel 
through a so-called chemicking machine which is supplied 
with a clear solution of bleaching-powder at from ^ to 
4-0 Tw. 

The chemicking process requires the careful observance 
of certain particulars. The liquid is generally applied 
cold, and it is safer to give repeated passages through a 
weak liquor, rather than one through a strong solution, 
which may, and probably will, tender the cloth. The 
liquid must be quite clear, and free from undissolved 
floating particles which, if they come in contact with the 
cloth, are liable to make holes. Chlorides of soda, potash, 
and magnesia may be used if it should be desirable on any 
special account. 

It must be understood that if the chloride of lime were 
used at an earlier part of the process before the oily and 
fatty impurities had been removed, instead of whitening 
it would produce stains almost impossible to remove. The 
more skilfully and carefully the treatment with the lime, 
the soap, and the soda-ash has been conducted, the less 
work remains for the chloride of lime to do — a very desir- 
able matter. 

As samples of chloride of lime vary greatly in strength, 
and as the solutions change on exposure to the air, the 
mere strength as shown by the Twaddell is not sufficient, 
and a special test is needed, which is here briefly described 
as generally used. 

The following standard tests are kept ready:— Arsenic 
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solation, made by dissolviiig 3^ grains white arsenic in 
1 quart soda-lye at 16** Tw. at a boil, and preserving the 
cold liquor. 

An indigo solution is next prepared by mixing one mea- 
sure extract of indigo, 2^. measures sulphuric acid at 144® 
Tw., and 51 measures of water. The whole is then stirred 
up well together, filtered, and preserved. Of this liquid 
200 grain measures should be exactly decolourized or dis- 
charged by half its bulk (100 grain measures) of the so- 
lution of chemick at iP Tw. 

To make up the test for use, we mix 2 measures of the 
arsenic liquor, 4 measures of the indigo liquor, and 7^ 
measures of water, making ISi parts of measure. 

In testing, a strong graduated phial is taken, about 8 
inches high by 1|. in diameter. It is graduated in accor- 
dance with actual trial into divisions, each equal to ^® 
Tw. of chloride of lime. The degrees may be scratched 
on the glass with a writing diamond, and in default with 
a rock crystal ; ^® Tw. = mark 2 on the phial, ^ = 3, 
and so on. Of the weakest strength, mark 2, 1,125 grain 
measures of chloride of lime will be taken to bleach 100 
grain measures of the test solution ; at 3, 750 ; 4, 562i. ; 5, 
450; 6, 375; and 8, 281i-. The mark 8 is of course 
nearest the bottom of the vessel. 

The method of working this test is as follows : — 

One hundred grain measures of the mixed test solution 
is put into the graduated glass, and a little of the chemick 
solution is then added by degrees, shaking the glass on 
each addition till the colour of the test-liquid disappears. 
Care must of course be taken not to add more of the 
chomic thaii is exactly needed to discharge the colour. The 
number of divisions on the graduated glass at which the 
liquid stands shows the strength of the chemic in tenths of 
a degree Twaddell. Thus suppose the liquid stands at 5, 
the strength of the chemic is -j%. or i Twaddell. 

After the chemicking it is advisable to wash again be- 
fore passing into the final or so-called " white sours." This 
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is sulphuric acid at 2^ Tw. The goods are run through 
this liquid, and are then left to lie in a heap, or in tech- 
nical language are " piled '* or " cuttled." But they must 
not remain in this state so long as to become dry at the 
edges of the folds, otherwise tendering is occasioned. The 
pieces are then washed so as to remove every trace of acid. 
The slightest remnant if not washed away will rot the 
tissue. 

As regards the acid used in the first souring process, 
*' lime sours and grey sours," it is plain that the hydro- 
meter alone can in this case give no clue to the strength of 
the acid, since as every piece brings with it into the sours 
a certain quantity of lime the acid is gradually neutralized 
and its acidity is decreased, whilst its specific gravity as 
shown by Twaddell may even be increasing. In order to 
know its strength a rough acidimetrical test is applied. A 
solution of caustic soda at 25i® Tw. is made up and kept 
for use in a stoppered bottle. A noggin (=5 fluid ozs.) 
of the sours is taken up and poured into a large glass or 
white pot, and into it the soda-lye is dropped from a 
graduated tube or other glass, stirring after each addition 
till a piece of turmeric test-paper, dipped into the liquid, 
turns faintly brown. The tube is graduated into divisions 
each equal to i fluid oz. Every such division represents 
1** Tw. of muriatic acid. If the soda-lye is kept in a 
bottle with a glass stopper, care must be taken to grease 
the stopper from time to time to prevent it from sticking 
fast. 

The kiers generally preferred are Barlow's, thouoh 
Pendlebury's, which are very similar in principle, are often 
used on the small scale. 

After the last washing the water is to a great extent 
removed from the pieces by a passage through the squeez- 
ing machine. Opening out and drying complete the entire 
process, which now, where carried to the greatest per- 
fection, takes five and a-half days. 

Goods which are to receive a uniform full and deep 
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dy^ ^. 9' Turkey-reds, receive a less severe treatment, 
liow-pressnre kiers are employed with about 8 lbs. of steam. 
The goods are washed without singeing, boiled in plain 
water for two hours, and washed. They are next boiled 
twice in the kier, each time for two hours, with soda-lye. 
The proportions are per ton of cloth, for the first boil 10 
gallons caustic soda at 70^ Tw., and for the second T^ 
gallons at the same strength. Each of these lye or ley- 
boils is followed up by a washing. They are then soured 
for two hours in weak sulphuric acid at 2° Tw., washed 
and dried. 

It will be observed that the use of chloride of lime 
(chemick) and of a resin soap is here omitted. 

For goods which are to be sold in the white state, as also 
for muslins, curtains, laces, <&c., certain modifications are 
introduced, into which space does not allow us to enter. 

Cotton yarns are also bleached in a somewhat different 
manner, as the artificial impurities present are much 
lower in amount. The boiling is performed in o'pen kiers. 
The process begins with boiling for six hours in soda-lye 
at about 32« Tw., of which 20 gallons with 130 gallons of 
water are used for 1,000 lbs. of yarn. The goods are then 
boiled in water for about forty-five minutes, washed, passed 
into chemick at 2® Tw. for two hours, washed for half an 
hour, then soured for the same length of time with sul- 
phuric acid at 1° Tw., washed again for half an hour, and 
passed through the washing-machine. 

The chemicking, souring, and the washings which suc- 
ceed them, are generally performed in a specially con- 
structed arrangement. The tank in which the goods are 
placed has a false bottom through which the liquid passes 
into a cistern below. From here it is raised by means of 
a pnmp, and descends again, through a grating which 
covers the top of the tank, upon the yarns, thus keeping 
up a circulation. The tanks and cisterns are in every 
case made of stone. The gratings, for the bleaching liquor, 
are of zinc, and for the sours of wood. 
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A variety of chemicals have been proposed as snbstitntes 
for chloride of lime, snch as chlorochromic acid, the chlo- 
rates, and especially permanganate as recommended by 
Tessie dn Mathey, which has been used with success. 

A preparation known as chlorozone, and obtained by 
passing a mixed current of hypochlorous acid and of com- 
mon air through a solution of caustic soda, is strongly 
recommended in some quarters, and is said to have a 
greater bleaching power than the chlorides (hypochlorites) 
of soda or potash, without, at the same time, having any 
tendering action upon the goods. Those who consider that 
ozoue has been all along the true agent in bleaching are 
reminded that according to the most recent and careful re- 
searches (Em. Schoene) its presence in the atmosphere is 
simply a hypothesis lacking all positive demonstration. 
The phenomena ascribed to it are very probably due to the 
peroxide of hydrogen, the value of which in bleaching has 
been placed beyond a doubt. 

Engler proposes an entirely novel process for bleaching 
spun cotton, especially in cops or bobbins. They are 
placed in a special chest lined with lead or enamelled tin, 
about 3 yards long, 2 high, and l^- wide, containing about 
3301bs. of cotton. This chest is connected by a flexible 
tube with an apparatus in which vapours of chloroform 
are generated by means of the following mixture : — 

Quicklime ...... 1 part. 

Chloride of lime . . . . . 1 >> 

Alcohol or acetic acid . . . • 1 99 

YY ater , • • • . . • tj,. 

Sulphuric acid is also added. 

The vapours are passed into the receiver to the cotton, 
and allowed to act upon it for two hours at the pressure 
of two atmospheres, when the bleaching is complete. 

A mixture of hydrogen, carbonic acid, and vapour of 
sulphuric acid (?) is then generated and passed into the 
chest to remove the smell of the chloroform. 
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Tliis process can only serve as a substitute for the 
" chemicking.'* 



Bleaching Linen, 

Linen contains a xnncli larger proportion of natural im- 
purities than cotton ; the fibre, i»e. the cellulose, is coated 
with a greyish yellow incrustation, consisting of pectic and 
metapectic acids, along with colouring matiters not yet tho- 
roughly examined, fats, &c. 

At the same time the fibre is more easily tendered than 
cotton, so that a tedious repetition of the various processes 
becomes necessary, and exposure to the air on grass can 
rarely be avoided. Hence the operation of linen bleaching 
may extend from a fortnight to six weeks, a circumstance 
which tends to render the linen manufacture less profitable 
than that of cotton. 

It is remarkable that the process of steeping in water 
and inducing ferment£k.tion by the addition of an infusion 
of malt or yeast has been reintroduced, it is said, with good 
results. Linen loses in the bleaching process nearly a third 
of its weight. It is maintained that flax may be prepared 
for manufacture without the process of waiter-steeping 
or " retting," so that if this is done it is much lighter in 
colour and may be obtained almost perfectly white by 
being simply well washed with soap. 

A system for linen-bleaching given by Dr. Ure as exten- 
sively followed in Scotland and Ireland, consists of thir- 
teen successive processes : — 

1. Wash. 

2. Boil for ten to twelve hours in lime-water, 

3. Sour for three to five hours in dilute muriatic acid at 

2« Twaddle. 

4. Wash well, to remove all traces of muriatic acid and of 

the chloride of calcium. 



14 DYEING AND TISSUE-PRINTING. 

6. Boil for twelve hours with resin soap, {,e, resin and 
soda-ash. 

6. Tarn the goods in the kier, placing those which were 

at the bottom uppermost, and repeat the boiling. 

7. Wash thoroughly. 

8. Give the first chemick for four hours at -^^ Tw., and 

wash. 

9. Sour at 2^ Tw. 

10. Wash. 

11. Boil for ten &ours with soda-ash. 

12. Second chemick. 

13. Wash and dry. 

This process is chiefly used for goods to be printed. 
The following method is employed in the Perth district 
for shirtings, <fcc. : — 

1. Put up in lots of 35 cwt. 

2. Steep in lye for twenty-four hours. 

8. Wash and spread out on grass for about two days. 

4. Boil in lime-water. 

6. Turn the goods in the kier from top to bottom and boil 

again, using 60 lbs. lime each time, and 600 gallons 

lime-water. 

6. Wash, sour for four hours in sulphuric acid at 2^ Tw., 

and wash again. 

7. Boil for ten hours with 110 lbs. soda-ash. 

8. Wash and spread out on grass. 

9. Boil again with 110 lbs. soda-ash as before, and 

wash. 

10. Spread out on grass for three days. 

11. Examine ; take out the white pieces, and boil and 

spread out again such as are not finished. 

12. Scald with water containing 80 lbs. soda-ash, and 

wash. 

13. Chemick at iP Tw. 

14. Wash and scald. 

15. Wash, chemick again, and wash. 
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16. Soar for four hours with sulphuric acid at 2® Tw. 

17. Wash and dry. 

It must be noted that if the chloride of lime is introduced 
at an earlier stage of the process the brown colouring matter 
of the flax instead of being removed is fastened, or as it is 
technically called, "set/* 

In the patent process of Jennings the alkali and the 
chloride (of soda in preference to lime) are introduced at 
once in the hope of preventing the formation of any in- 
soluble brown compound : 

1. Soak the goods in water for twelve hours. Boil in 

lime-water, and in soda-ash, and in soda along with 
lime, the alkali being 3® to 6® Tw. Sour. 

2. Bdil again in a similar alkaline lye. 
8. Wash. 

4. Put in solution of soda at 5*^ Tw., adding chloride of 
soda till it rises to 6-7** Tw., and steep for some 
hours. Pass through squeezing machine. 

6. Soak, sour, and wash. 

6. Steep in soda and chloride of soda a second time. 

7. Wash and boil again with soda. The operations 6 and 7 

are repeated till the goods are perfectly white. 

The following methods are given in Spon's "Encyclopedia 
of the Industrial Arts " as the most recent Irish processes 
for 3,000 lbs. of brown and of cream linen respectively. 

1. Lime with 250 lbs. lime. 

2. Lime, boil for fourteen hours with 3 to 8 lbs. steam, 

and wash in the stocks for forty minutes. 

3. Sour from two to six hours in muriatic acid at 2i." 

Tw. ; wash in stocks for forty minutes, turn hanks, 
. and wash for thirty minutes more. 

4. Give two lye-boils : 1st, 60 lbs. solid caustic soda, 

60 lbs. resin, previously dissolved together at a 
boil, 400 gallons of water. Boil eight to ten 
hours, run off the liquor, and add, 2nd^ 30 lbs. 
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caustic (solid) soda, dissolved, 400 gallons water. 
Boil for six to seven hours, and wash forty minutes 
in the stocks. 

5. Spread out on grass for two to seven days, according* 

to the weather. 

6. Chemick for four to six hours at -^® Tw., and wash 

forty minutes in- the stocks. 

7. Sour for two to three hours in sulphuric acid at 1^ 

Tw., and wash forty minutes in the stocks. 

8. " Scald " by boiling for four to five hours with 15 to 

25 lbs. caustic soda in 400 gallons water. Wash 
for forty minutes in the stocks. 

9. Spread out on grass for two to four days. 

10. Chemick for three to five hours at ^^ Tw., and wash 

in the stocks for forty minutes. At this juncture 
the pieces are sorted over, those which are ready 
being taken away for the final souring and wash- 
ing, whilst the others are 

11. Rubbed with soft soap. 

12. Spread out on grass for two to four days. 

13. Chemick for two to four hours with chloride of lime 

at -J-° Tw., and wash in stocks for forty minutes. 

14. Sour in sulphuric acid at 1° T w. for two to three hours, 

and wash in stocks for forty minutes. 

Fop the same weight of cream linen : — 

1. Lime with 160 lbs. lime. 

2. Lime-boil for ten to twelve hours with 3 to 8 lbs. 

steani, and wash in the stocks for forty minutes. 

3. Sour for two to four hours in muriatic acid at 2iP 

Tw., wash in stocks for forty minutes ; turn hanks, 
and wash thirty minutes more. 

4. Give a first lye-boil with 200 lbs. soda-ash and 60 

lbs. resin, previously boiled together in water till 
dissolved. Boil for six to seven hours, and wash 
in the stocks for forty minutes. 
5« Spread out on grass for two to seven days. 
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6. Chemick for three to four hours with chloride of lime 

solution at ^® Tw., and wash for forty minutes 
in stocks. 

7. Sour for two to three hours in sulphuric acid at 1° T w., 

and wash in stocks for forty minutes. 

8. Give second lye-boil, or " scald," boiling for four hours 

with 400 lbs. soda-ash and 400 gallons water ; wash 
for forty minutes in the stocks. 

9. Rub with a good solution of soft soap in the rubbing 

machine. 

10. Spread out to grass for two to four days. 

11. Chemick for three to four hours with chloride of lime 

solution at ^° Tw., and wash for forty minutes 
in the stocks. 

12. Sour for two to three hours in sulphuric acid at 1** 

Tw., and wash forty minutes in the stocks. 

The machinery used in linen bleaching differs in many 
respects from that employed for cottons. In case of jarns 
OP threads the kiers are generally provided with a false 
bottom, connected by ropes to a crane, so that when the 
boiling is over and the liquor has been run off, the whole 
of the yarn can be lifted out at once. 

For bleaching small quantities of linen yam it is gene- 
rally boiled for five or six hours in a bath of caustic 
soda, washed, and passed into a solution of bleaching lime 
at -L** Tw., when it takes a yellow shade. It is then well 
washed, spread out on the grass for several days exposed 
to the sun, sprinkled frequently with water, and turned 
until it becomes perfectly white. 

It will be seen that as long as exposure to the air and 
sun is an essential part of the process of linen-bleaching, 
the trade will be necessarily confined to districts where 
the air is free from soot and smoke, and where room is 
plentiful. 

The peculiarities of linen bleaching as compared with 
cotton bleaching depend mainly on the circumstance that 

c 
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the fibre of linen is more easily affected and destroyed 
by chemical agents than that of cotton. 



Bleaching Jute. 

Jute is still less tolerant of chemical agents than linen, 

. especially of acids. For bleaching 50 lbs. the following 

process is recommended : — Make tip a solution of 5 lbs. 

soap at 140° F., and pass the jute five times through it. 

Einse in clean water. 

For the chemick bath mix 2i lbs. of chloride of lime with 
an equivalent quantity of sulphate of magnesia (Epsoms), 
both dissolved in water. Stir up, let settle, dilute to ^^ 
Tw., steep the jute for three hours in the cold, taking 
care to keep the goods below the surface of the liquid. 
Take out and wash well. 

The operation of exposing vegetable fibre of any kind to 
sun, air, and moisture is known in some parts as '' croft- 
ing," and in others as " grassing." The process of boiling 
with alkali and soap is known as " bowking," and the liquid 
in the kiers is spoken of as the " bowjcing liquor." 



Bleaching Animal Fibres. 

For bleaching wool, hair, and silk the chlorides of lime, 
soda, magnesia^ &c., are utterly useless, since they not 
merely fail to remove the natural colouring matters, but 
leave the fibre darker than it was before, besides injuring 
its properties in other respects. In place of the chlorides 
is used sulphurous acid, either in the dry state, as gene- 
rated by burning sulphur, or in the moist way by means of 
the bisulphites of soda, magnesia, or lime, as has been 
already mentioned, p. 4. 

The preparatory removal of the " grease " of the wool 
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(snint, a combination of potash with certain fatty acids), 
as well as the extraneous dirt contracted in transport 
and in spinning and weaving, is effected by washing with 
soap, alkaline carbonates, and stale nrine. The latter 
liquid, known in Lancashire as '^ lant," and in Yorkshire 
as "wash" or "weeting," owes its action to the car- 
bonate of ammonia formed by the decomposition of the 
urea. 

Many dyers, howerer, maintain that the ordinary am- 
monia as obtained from gas-liquor, whether used in the 
caustic or the carbonated state, does not leave the fibre 
in as " kindly " a condition. Consequently, in the woollen 
manufacturing districts, urine is still diligently collected, 
and is in such demand that it is worth adulterating with 
brine. 

Alkaline liquors of any kind are never applied to wool 
in a very concentrated state, and, of course, never under 
pressure, when the wool would be rapidly attacked, and 
dissolved to a jelly. 

K a particularly beautiful finish and lustre are re- 
quired for worsted goods to be sold undyed, so-called 
"double stove-whites," after sulphuring in the stove or 
in the bisulphite bath, are steeped in a decoction of 
Panama bark, Quillaja saponaria. 

Woollen dyers are often induced to buy preparations for 
scouring soap at prices much above then* real value. Such 
compounds have been sold as urine substitutes, washing 
sugars, extracts of fullers' earth, sapona.ceous, French 
borax powder, <fcc. 



Bleaching SUJc, 

We will begin with a mention of the most recent im- 
provement which is applicable not merely to silks, but to 
hair, feathers, fine leathers intended for dyeing, fars, &c. 

The agent, to which we have already referred in passing, 
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is the peroxide of hydrogen, for the use of which the fol- 
lowing instructions are given : — 

The articles to be bleached mnst be freed from all 
mechanicallj adhering dirt, grease, &c. This is effected, 
according to the nature of the article, and of the im- 
purities to be removed, by means of soap, ammonia, sul- 
phuret of carbon, ether, or alcohol. These cleansing agents 
must then be entirely removed, either by washing or by 
evaporation. A bleach-bath is then made up with the per- 
oxide of hydrogen, either alone, or along with small traces 
of ammonia or of soda-lye. The silks are simply laid in 
this liquid, and left to steep as may be required. The 
process is accelerated by heat not exceeding 77**. F., and 
by the light of the sun. The bleaching process may last 
from two to fourteen days. When it is completed, the 
sil^s are rinsed in condensed steam- water, and carefully 
dried. 

Some silk-bleachers in Lyons employ an aqua-regiay 
prepared by mixing five measures of muriatic acid with, 
one of nitric acid. The mixture is left to stand for at least 
four or five days at a gentle heat, say about 77° F. For 
use, it is let down with water so as to mark about 3® to 4*^ 
Tw. This dilution is carried on in square tanks, hollowed 
out of grit-stone. The temperature of the liquid for us© 
does not exceed 70® F. The skeins are placed upon rods, 
plunged into the bath, and worked constantly, by turning 
them round, and drawing them from one end of the trough 
to the other. The process is complete in from ten to fifteen 
minutes, or even less. The silks are then taken out, and 
steeped in succession in two baths of water, in order to re- 
move at once every trace of acid. 

It is slower, but safer, to work at a lower tempera- 
ture, i.e., 60® F. 

Guinon, Marnay, and Pouset, instead of aqua-regioy 
employ a solution of chamber-crystals. 

The final whitening of silks, however, is generally effected 
by means of the fumes of burning sulphur, or by a passage 
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tbroagli a solution of bisulphite of soda, as directed for 
wool. 

In case of raw silk, before any of these decolourizing 
processes can be applied, it must be freed from certain 
matters which, though natural to the fibre, would interfere 
with its being properly bleached and dyed. The true 
fibre of the silk, a peculiar nitrogenous substance named 
fibrine, does not constitute more than 50 to 54 per cent, of 
the raw material, the residue being made up of albuminous 
and gelatinous matter, wax, fatty, and resinous matters, 
and small quantities of colour. 

Much of this extraneous matter is removed by scouring 
with soap, a delicate operation which should be performed 
so as not to injure the lustre, the suppleness, or the elasti- 
city of the fibre. The loss of weight in this process is 
from 18 to 22 per cent, in Japanese and Chinese silks, 
but in those of Italian and French growth it may even ex- 
ceed 25 per cent. The desire to compensate themselves for 
this loss has gradually led silk manufacturers to the fraud 
of " weighting." The soaps used for silk scouring must 
be of the finest (quality, thoroughly neutral, and free from 
unpleasant odour. For silks to be dyed oleic acid soaps 
are used, but such as are to remain white are scoured with 
an plive-oil soap. The quantity of soap required is very 
considerable, and for whites may reach 60 per cent, of the 
weight of the raw silk. If the silk is to be dyed a black 
or other dark colour a single boiling is sufficient. For whites 
and those which are to be dyed light, brilliant colours, 
there are two successive operations, ungumming (degom' 
mage) and boiling. For the first process the silk is steeped 
in very dilute muriatic acid, and is then very well washed, 
so as to remove all traces of acidity. It is then entered in 
a boiling bath of 38 lbs. of soap per 100 lbs. silk, and 
turned for 30 to 45 minutes. The silk is then taken out 
and drained. If the colour in view is not very pure, the 
silk may have its second treatment known as '* boiling " 
(cuite) in the same bath. If it is to be a very pure white, 
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or if it has given off much colouring matter, it is put in 
bags of a coarse hemp tissue, and boiled for two or three 
hours in a fresh water, with 17 lbs. soap per 100 lbs. silk. 

After this process the silk is taken out of the bags, 
rinsed in a lukewarm, weak solution of borax, or in de- 
fault, of carbonate of soda crystals^ and then washed in 
water. 

Borax has been successfully used instead of soap. 

In China silks are scoured with carbonate of potash or 
of soda, but this method has been nearlj abandoned in 
Europe on account of the amount of care and attention it 
requires. From 10 to 12 lbs. of carbonate of soda are 
required for 100 lbs. of raw silk. The scouring-bath is 
not allowed to get hotter than 185® Fahr., and the process 
may last from GO to 90 minutes. The action is considered 
to have gone far enough when the threads give a kind of 
crackling sound if rubbed with the finger-nail. Two or 
three washings with lukewarm wat^r complete the pro- 
cess. The loss is rarely below 18 per cent., and may rise 
to 28. 

Caustic soda is used in very weak solutions for coarse 
kinds of silk. From 3 to 4 lbs. solid caustic is sufficient for 
100 lbs, silk. It is dissolved in about 300 gallons of water 
at 140®, and the yams are worked for 30 minutes and are 
then washed. The loss does not exceed 12 per cent. 

If silks have been woven in the raw state, and require to 
be scoured and bleached in the piece, they are subject to a 
singeing process with gas, as has been mentioned under 
cotton. 

Ungumming and boiling then follow as in case of yarns. 
The pieces are winced for an hour at 212® Fahr. in the soap- 
liquor from a former operation. They are then wound out 
of the lye, let drain on the wince, and run again for two 
hours in a fresh lye of 30 to 40 per cent, of good olive- 
oil soap at a gentle boil. It is then again wound out, let 
drain, and rinsed by running for about a quarter of an 
hour in a weak solution of carbonate of soda crystals or of 
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borax. After a final rinsing in cold water it is ready for 
dyeing — ^if for blacks or dark colonrs — or for bleaching if 
it is to remain white or be djed a light colour. 



Water for Dyeing and Printing. 

The selection of water for dye and print works requires 
considerable care. It should be as nearly as possible pure, 
and consequently soft. The supply may be derived from 
rivers or lakes into which no manufacturing refuse can 
find its way, or from the drainage of moorlands, or springs 
in grit-stone, slate, or granite mountains. The water of 
artesian wells, though often suitable for domestic uses, is 
rarely, if ever, fit for dyeing, as it is generally hard, from 
the presence of compounds of lime, magnesia, and iron. 
The action of such hard waters is most unsatisfactory ; 
they waste soap, partially decompose mordants, and ex- 
tract, or as it is technically called, bleed the dye-wares 
very imperfectly ; much of the colouring matter, instead of 
dissolving out into the water, remaining in the wool, &c, 
in combination with the lime, magnesia, <fec., of the water. 
Hence there is in a year's working a very decided balance 
against a dye-house using hard water as compared with a 
similar one supplied with soft water. The work is not 
merely done at a greater cost, but it is worse done. The 
very smallest traces of iron interfere with all light and 
bright shades, and even lime and magnesia have a " sad- 
dening " or darkening effect. For alizarine (madder) work, 
indeed, lime to a certain extent seems to play a necessary 
part, but it ifi better to have a pure water to begin witli 
and to add chalk or acetate of lime in cases where its 
presence is required. Of all the salts of lime, sulphate of 
lime (gypsum) is the most injurious. Salts of magnesia, 
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especially the bicarbonate, are, of the two, worse than 
those of lime, and have been found bj the most careful 
observers harmful in case of madder work. The only 
circumstances under which hard waters generally have an 
advantage is. in dyeing blacks and other sad colours, as 
they here produce the desired effect at a less outlay of 
wares. But, as in the case of madder-work, this advan- 
tage may be secured by adding a little chalk to the dye- 
pans for dark colours. 

Alkalies, such as soda, are not often met with in natural 
waters, but where they do occur they are scarcely less 
mischievous than lime and magnesia. They do not, in- 
deed, harden nor occasion any waste of soap, but they 
waste acid, mar and seriously modify the shades of many 
dye-wares. Cochineal scarlets cannot be dyed with an 
alkaline water without previously neutralizing it with an 
acid, of course a matter of some expense. 

Brackish waters, i.e., such as contain a proportion of 
common salt, are not necessarily injurious, except the im- 
purity be very large. 

Soluble sulphurets, sulphuretted hydrogen, <fec., are 
fatal. All colours containing lead, tin, copper, or iron, &c., 
in the shape of mordants are affected by them, and in case 
of lead the change may extend to complete blackening. 
Hence sewage and excrementitious or putrescent matter 
generally, the drainage of cesspools, graveyards, slaughter- 
houses, <&c., have to be avoided. Water from peaty soils, 
except so deeply yellow as to give a perceptible yellowness, 
is very little to be feared, as it contains tannin, which 
aids in the fixation of many colours and can scarcely be 
said to injure any. But great care must be taken to make 
sure that the yellowish cast of any sample of water is due 
to crenic, apocrenic, &c., acids, and other peat products, 
and not to any compound of iron. 

Sand, clay, insoluble oxide of iron, and fragments of or- 
ganic matter, may be easily removed by settling and filtra- 
tion, and turbidity which can thus be overcome need not 
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be objected to. Drainage from woodland pools, coloured 
greenish with the juices of decaying plants, is not safe. 

Kivers passing through populous districts, and especi- 
ally in manufacturing parts, may contain many formidable 
impurities besides those present in natural waters, and in 
addition to sewage pollution. Among the most serious 
are free acids, oily, greasy, or resinous bodies, so-called 
lime and magnesian soaps such as are produced when soap 
is decomposed by hard waters, diluted solutions of various 
dye-wares and mordants, compounds of chromium, &c. 
These impurities are the more to be feared as, especially 
in small streams, they may vary in the course of a few 
minutes, and cannot therefore be overcome by any one 
system of treatment. Drainage from coal and iron mines, 
from ochre-beds, and from deposits of iron or aluminous 
shales should be carefully avoided. 

It is hence necessary to be very cautious, not merely in 
selecting sources of water for new bleach, dye, or print 
works^ but in old establishments, at least if supplied from a 
river. It is necessary to be watchful, lest mining or engi- 
neering operations, or the establishment of somenew manu- 
facture higher up stream, may affect the quality of the 
water, and do unexpected damage. 

The character of a water may be to a very great extent 
judged of by mere inspection, without chemical tests. If 
there is a rainbow-coloured scum upon the surface in still 
places, or if ochrey matter is deposited upon stones, &c., 
the water is to be condemned as containing iron. A scum 
may, however, be occasioned by oily or tarry matter, which 
is quite as objectionable. 

The tests for the principal impurities are as follows. 
Let a quantity of the water settle, and filter if needful. 
Observe if it has any colour, or if it has any action upon 
blue or red litmus paper. If it turn the former to a red it 
is of course acid, and if it change the latter to a blue it is 
alkaline, and should in either case be rejected if amy better 
quality is to be had. 
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Pat a pint of the water in a bottle, cork it np, and let it 
fitand for a few hours in a warm place. On shaking and 
uncorking, sulphuretted hydrogen, if present, may be de- 
tect cd by the smell. 

To confirm this test observe whether it blackens moist 
carbonate of lead ; or as a most delicate test for sulphu- 
rets, add to the water a few drops of a solution of the 
nitro-prnsside of potassium, when a fine purple tinge will 
appear if sulphurets of sodium, <fec., are present. 

Per the detection of iron boil down a quart of the water 
to about four ozs. in a white porcelain dish, and note if 
any ochre is deposited. Divide the concentrated water 
into two parts. Add to the one an extract of gall-nuts 
or solution of tannin, set it aside, and note if a blackish 
and brown colour appears on standing for a short time. 
To the other portion add a mixed solution of yellow and 
red prussiates of potash, and observe if a blue precipitate 
or colouration is formed. Either the darkening with galls 
or the blue colouration with the prussiates is a sign that> 
iron is present. 

If anything resembling ochre has been deposited during 
the boiling down the water, add to it a few drops of mu- 
riatic acid, and apply heat. If the deposit or stain dis- 
solves, heat gently to expel all superfluous acid, dilute 
with a little water, and apply the mixed solution of the red 
and yellow prussiates as above. If a blue colour appears 
the deposit consists, in part at least, of iron. 

To detect sulphuric acid and soluble sulphates, add to 
the water a few drops of pure muriatic acid and a solution 
of chloride of barium. The presence of sulphuric acid is 
shown by a white turbidity, or if the quantity be sufficient 
a precipitate. There are few natural waters which do not 
show a slight cloudiness if submitted to this test. 

For the detection of muriatic acid or a soluble chloride, 
such as common salt, there are added to a portion of the 
sample in question a few drops of pure nitric acid, and a 
little of a solution of nitrate of silver. If muriatic acid or 
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a soluble chloride is present, there will appear a white 
precipitate which quickly turns a blackish blue on expo- 
sure to sunlight. 

Fop the detection of lime, concentrate the water as be- 
fore to a small part of its bulk^ and add a few drops of 
solution of oxalate of ammonia. A white precipitate shows 
the presence of lime, which to some extent is found in 
every natural water. 

The detection of magnesia, along with lime and in the 
possible presence of alumina, is somewhat more circum- 
stantial. Perhaps the most convenient process is to eva^ 
porate the water down to dryness in a platinum dish along 
with a little muriatic acid. The dry residue is moistened 
with a few drops more muriatic acid, distilled water is 
added, and the solution is filtered. To the liquid which 
runs through the filter there is added ammonia, in excess 
and the mixture is boiled and filtered again. To the 
filtered liquid thus obtained there is added oxalate of 
ammonia, to throw down the lime. This is filtered off, and 
the clear liquid is concentrated down to a very small bulk 
with a drop or two of muriatic acid, if necessary, and the 
residue is mixed with a little ammonia and set aside. If 
a fresh precipitate falls, this also is filtered off as lime, and 
to the filtrate is added phosphate of soda and ammonia. 
If a precipitate is formed, it is magnesia in the state of the 
ammonia — phosphate of magnesia. 

The detection of chromium, of arsenic, and of antimony, 
— metals which may possibly occur in rivers which re- 
ceive manufacturing refuse — had better be left to an 
experienced analyst. 

The detection of soluble organic matter is effected by add- 
ing to the water a few drops of the permanganate of potash. 
If the water contains organic matter, the light pink colour 
of the permanganate will rapidly disappear, and the 
hydrated peroxide of manganese will be deposited as a 
brown sediment. 

The following simple process, devised by Slater, has 
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been found very convenient for judging tlie suitableness 
of water for dyeing purposes, A standard colour solution 
is made by digesting distilled water for twenty-four hours 
upon a large excess of ground logwood in a stoppered 
bottle. The clear liquid is carefully poured off at the end 
of this time, and preserved for use in a stoppered bottle. 
If it is required to examine a number of samples of water, 
procure a set of clear white phials, holding about five ozs. 
each. Put into one of them four ozs. distilled water and 
add 100 grain measures of the logwood liquor. Put four 
ozs. of each sample in one of the other bottles, add 100 
grain measures of the logwood liquor to each, and compare 
the colours. The phial with distilled water will be of a 
clear reddish amber colour. The others will depart more 
or less from this standard, according to the nature and the 
quantity of their impurities. If a soluble chloride (mu- 
riate) is present the colour produced will be yellower than 
in case of distilled water. 

Sulphate of lime and alkaline sulphates, if present, give 
a yellowish olive tint. Alkalies, whether caustic or car- 
bonates, produce a brownish red; alum, sulphate of alumina, 
Ac, a kind of plum-colour ; free acids yield a cherry-red ; 
whilst the salts of iron and the chromates give a brownish 
black. A few experiments made with pure water, to which 
these various substances have been purposely added, will 
soon enable the student to judge with practical correctness, 
not merely as to the presence, but even the proportion of 
the substances mentioned above. 

The hardness of water — that is, its power of destroying 
soap — is estimated by the test first proposed by Clark, and 
since, with certain improvements, brought into general 
use. Like the logwood test, it is a reproduction on the 
small scale of what is done on the large scale in actual 
work. The process is called the soap-test. The first step 
is to make up a standard solution of soap by dissolving a 
convenient quantity of soap — generally the soft soap 
(potash-soap) of the London Pharmacopoeia — in methy- 
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lated spirit, previously mixed with an eqnal quantity of 
water. The mixture is let stand, without heat, in a corked 
bottle till all the soap is dissolved and the solution has 
become clear. If muddy it is filtered, and in any case the 
liquid is preserved in stoppered bottles. 

The next step is to find the value of this solution. For 
this purpose a standard hard water is made up by grind- 
ing 27^ grains of pure sulphate of lime (selenite) to a fine 
powder, adding it to an exact gallon of distilled water, and 
letting it dissolve. As 27-|- grains of sulphate of lime are 
equivalent to 16 grains of carbonate of lime, Clark called 
this solution standard water of 16 degrees of hardness ; 
each grain of paxbonate of lime, or its equivalent of any 
other hardening substance, i.e., salts of magnesia, alumina, 
or iron, being assumed as a degree of hardness. 

This standard solution is now tested against the soap- 
liquid. For this purpose 1,000 grain measures of the sul- 
phate of lime solution are poured into a stoppered bottle 
which may conveniently hold 6 ozs. Forty grain measures 
of a solution of carbonate of soda (crystals) saturated in 
the cold are added. A graduated burette is filled with the 
standard soap solution, and it is dropped into the bottle. 
AHA a small quantity has thus been added, the bottle is 
closed and shaken up. If the froth produced on shaking 
rapidly vanishes, the lime is not yet saturated. The bottle 
is therefore opened and more of the soap-liquor added. The 
stoppering and shaking are repeated until at last a point 
is reached when a plentiful creamy froth is formed and re- 
mains without breaking up for about five minutes, the test 
is completed, and the number of degrees on the burette 
which have been consumed can be noted. Suppose 48 de- 
grees of the soap liquor have been used, then three such 
degrees represent one degree of hardness. 

The respective values of the soap liquor and the sulphate 
of lime liquor having thus been fixed, waters are tested in 
the same manner. 
One thousand grain measures of the water in question 
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are pat in the bottle, 40 grain measnres of the carbonate 
of soda solution are added just as before, and the soap 
solution dropped in till a permanent lather is obtained. 

If the water is found to be harder than the standard 
solution, it is well to dilute the sample before testing with 
a known measure of distilled water,' and the result obtained 
is multiplied accordinglj. Thus if one measure of the 
sample has been let down with two measures of distilled 
water the figure resulting is multiplied by three. As a 
general rule, if the hardness of a water exceeds 4 or 5 de- 
grees, it should be rejected, or only made use of after it 
has undergone some softening process. A very simple and 
ingenious method for this purpose hai^ been devised bj 
Clark, and is in use at various places on the large scale. 
It will be described below. 

It will be seen that this process shows very fairly the 
value of a water for all purposes in which it has to be used 
along with soap. The quantity of soap which has to be 
added to any water before it can be made to lather freely, 
contributes nothing towards cleansing the goods for which 
it is used, and is simply wasted. It is something more 
than wasted. The fatty acids of the soap combine with 
the lime of the water to form so-called lime-soap, a 
glutinous, smeary compound which attaches itself to the 
wool, or cotton itself, encloses any dirt present, and if not 
removed leaves the fibre in a state unpleasant to the feel, 
and objected to by purchasers. Of the difficulty of re- 
moving this film anyone may convince himself by the 
simple experiment of washing his hands with soap and 
hard water. 

However, Clark's process is not as decisive on the value 
of a water for dyeing or printing as it is for scouring and 
bleaching. Hard waters are in no case to be preferred, 
bat two waters may ^nark equal degrees of hardness, and 
yet the one may be very much worse than the other, ac- 
cording to the nature of the hardening ingrediept. 

There are, in fact, two kinds of hardness, technically 
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Spoken of as tem]x>rary and peiinanent. If we take, e.g., a 
sample of water direct from the spring and determine its 
hardness as above, we get a certain figare. If we then 
take a fresh portion of the same water, boil it well, and test 
it over again, we get in almost everj case another and a 
smaller figure, the difference being sometimes yerj con- 
siderable. This second value is spoken of as the permanent 
hardness, whilst the figure attained with the cold water in 
its original state is the total hardness, and the difference 
between the two is spoken of as temporary hardness. When 
we thas make a double determination of the hardness of a 
water and find a difference, we have got at the important 
fact that a portion — ^more or less, as the case may be — 
of the hardness of such water is due to the carbonate of 
lime or of magnesia or of both, rendered temporarily in- 
soluble by the presence of carbonic acid. On boiling the 
water this excess of carbonic acid is expelled, and the car- 
bonates of lime and magnesia being almost insoluble in 
water containing no carbonic acid, are precipitated, and 
cease to have any effect in increasing the hardness of the 
water. 

On the other hand, if we find that the hardness of a 
water before and after boiling is substantially the same, we 
may safely infer that such hardness is due to sulphates of 
lime and magnesia, chlorides of calcium (muriate of lime), 
and magnesium, or possibly to salts of alumina and iron. 
These last-mentioned salts, the sulphates and chlorides, 
are also the cause of the permanent hardness of waters 
which are partially softened on boiling. 

It appears, then, that hardness due to sulphates and 
chlorides, <&c., is incurable, while hardness due to car- 
bonates held in solution by means of free carbonic acid 
may be overcome. Any process which expels or seizes 
hold of such free carbonic acid will answer the purpose. 
Boiling is on the large scale rarely practicable. Mere ex- 
posure to the air in large tanks or reservoirs softens such 
waters to a considerable extent. 
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Bat the cheapest and most efficient process is that of 
Clark, above referred to. He adds to snch waters milk of 
lime — in other words, a solution of caastic lime — propor- 
tionate to the hardness of the water. The free carbonic 
acid immediately seizes hold of the lime introduced, form- 
ing the insoluble carbonate of lime, and is of coarse no 
longer able to keep the carbonate of lime previously 
present ?n a state of solution. The consequence is^ that 
both lots of carbonate of lime, that originally existing 
and that just formed, are- precipitated together, and the 
water, if its hardness was caused simply by dissolved car- 
bonates, is rendered beautifully soft and -fit for dyeing 
purposes. This same treatment, it must be farther re- 
membered, removes at the same time compounds of iron, if 
present, and many kinds of organic impurities. 



MOEDANTS. 

Comparatively few colouring matters are capable of 
attaching themselves to organic fibres and surfaces, and 
even those which do so are rendered brighter and more 
permanent by the intervention of a class of bodies called 
mordants (German, Beizen). The vegetable fibres, espe- 
cially, such as cotton, have in themselves a very slight 
affinity for the great majority of colours, and in dyeing and 
printing such fibres or tissues the use of mordants can 
rarely be dispensed with. A thorough knowledge of theso 
bodies is therefore one of the necessary branches of train- 
ing in the tinctorial arts. The subject is somewhat com- 
plicated, because a distressing confusion reigns in the 
names of bodies used in the tinctorial trades in different 
parts of the country. Some of these terms, as the author 
has remarked elsewhere, have taken their rise in the dye- 
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house, others are corruptions of foreign words, and others 
again are specimens of every stage through which chemical 
theory has passed. Further, the resources of the tinctorial 
arts are so great that different dyers and colour-mixers ob- 
tain one and the same results by very different procedures, 
and what one practical man pronounces necessary, another 
rejects as worthless, neither of them being able to give an 
intelligent reason for his preference. 

The theory of mordants, so far as it can be given, is 
briefly this : the mordant, or some portion or constituent 
thereof, becomes attached to the animal or vegetable fibre, 
and modifies it to such an extent that the colourino^ matter 
is now able to attach itself, not as a mere fagitive stain, 
but with considerable permanence, and in such proportion 
as to give it a full body of colour. As regards the greater 
number of the true mordants, such as the compounds of 
iron, alumina, tin, <fec., the process which goes on is very 
like the formation of so-called " lake " colours. If we take 
a decoction of cochineal, or of any of the dye-woods, per- 
fectly clear, and free from all suspended matter, and add 
to it a little of a solution of alumina or of tin, as neutral 
as possible, we see the liquid shortly become turbid, and a 
sediment falls gradually to the bottom, consistiog of the 
colouring matter of the wood, &c., and of the hydrated 
oxide of alumina (or tin), or, what is more probable, a 
sub-salt or basic salt of either of these metals. If an 
animal or vegetable fibre has been prepared with a solution 
of alumina or tin, and is then steeped in the colour solu- 
tion, the deposition or precipitation of colouring matter 
takes place on its surface, or rather in its pores. Or if 
the colouring matter and the mordant are mixed together, 
and the fibre to be dyed is then plunged into the mixture, 
as is generally done in wool and worsted dyeing, the lake, 
in virtue of an attraction which it possesses, is deposited 
upon it, rather than upon the bottom of the vessel. It 
must be remarked that the above explanation is not univer- 
sally applicable. There are cases in which the process ■ 

D 
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mnst be totallj different. Thus, if cotton is treated 
'with a mixture of strong snlphnric and nitric acids, so as 
to convert it into gun-cotton, its power of taking up 
colouring matters is considerably increased. But no hj- 
drated oxide or basic salt can have been deposited on the 
fibre ; the cotton has rather undergone .a change in its 
nature, which causes it to behave with coloaring matters 
more as does wool or silk. The action of argol (tartar, 
bi tartrate of potash) and that of finely divided silica and 
sulphur, all of which are in certain cases employed as 
mordants, cannot be explained on the above principle. No 
base capable of combining with colour-acids is deposited 
on the goods to be dyed. For the organic mordants, such 
as tannin, the emulsive oils, albumen, and the like, it is 
also of no value. It is suited merely or mainly to such 
colouring-matters as have the properties of feeble acids, as 
is the case with the majority of the old colouring matters. 
That the colour, e.^., of cochineal, carminic acid, should 
form an insoluble compound with oxide of alumina and of 
tin, is not to be wondered at. 

The practical conclusion to be drawn from these con- 
siderations is that the bulk of the new coal-tar colours, 
not being acids, cannot be expected to be fixed by the class 
of mordants above mentioned. This is what has been 
found in practice. Had it been known, e,g.j that magenta 
was not an acid, like carmine, like brasileine, hematine, 
<&c., but a salt — the acetate of rosaniline— and that it 
could only be fixed upon vegetable fibre as sach, the 
many vain attempts made to fasten it upon cotton with 
red liqaor, alum, &c.j might have been saved. Alizarine 
and anthrapurpnrine, however, are true colour-acids, and 
are accordingly fixed by means of alumina, iron, and tin 
mordants. 

^he properties required to constitute a good mordant 
are not easy to meet with in combination. It must have 
no destructive action upon the fibre. If it " tenders " the 
goods, whether as being too strongly acid or alkaline, it 
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has to be at once laid aside. As an instance may be men- 
tioned the mixtures reqaired for converting cotton into 
gnn-cotton. 

A mordant must not *' flatten," i.e., dull or deaden, the 
lustre of the fibre, but, if anything, " raise " or brighten it. 

It is to be desired also that the mordant of itself should 
not alter the colour of the fibre. If this is the case, if, 
like iron or manganese, it darkens the goods, its use is 
limited to the darker or sadder class of colours, such as 
blacks, browns, olives, deep violets, bottle-greens, &c, 

A mordant must combine readily both with the fibre and 
the colour. But this power or tendency must not be too 
strong. If a colour, whether in virtue of its own natare, 
or by the aid of a mordant, combines too readily and 
quickly with the cloth, yam, <fec., the shade produced will 
be uneven ; any portion of the goods which happens to 
get in a more favourable position will receive more than 
its fair share, and the other parts less, so that the result 
will be irregular. Further, if the combination between 
mordant, fibre, and colour takes place too rapidly, the 
shade dyed, even if " level," i.e., free from clouds, streaks, 
or spots, will generally be loose, so as to be capable of 
rubbing off, and will be either harsh or dull. If the 
mordant combines more eagerly with the colour than 
with the fibre, we have a lake, deposited not upon the 
fibre, but at the bottom of the dye-pan, and the shade 
is meagre and hungry, in spite of a great consumption 
of materials. If combination is apt to be too rapid, it 
is frequently needful to add some material to render it 
slower, and thus insure regular work. 

Mordants, with some few exceptions, must be soluble, 
so that they may be in a liquid state when brought in 
contact with the goods and the colour. 

But they must be capable of passing into an insoluble 
condition as soon as their action has taken place. Other- 
wise, the colour produced would be readily removed by 
simple washiug in -water. This conversion into an in- 
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soluble state is effected in several ways. Sometimes an 
acid in whicli the base of the mordant is dissolved is 
suffered to escape. Thus, if cottons are mordanted with 
red liquor (acetate of alumina), and exposed to certain 
conditions of heat and moisture {see Ageing), the acetic 
acid escapes, and the alumina remains in an insoluble 
state upon the fibre. 

Sometimes the mordant is decomposed by mere con- 
tact with the fibre, the acid remaining in solution, while 
the base or a subsalt becomes attached to the cotton, wool, 
<fec. This is a very common result when cloth or yarn is 
worked in a dilute solution of tin crystals, or nitrate of 
iron, <&c. It is here necessary that the acid must not be so 
concentrated, or so great in quantity as to dissolve the base 
off the fibre. 

Another case is when a mordant and a colour, each of 
them soluble if taken singly, become insoluble in combi- 
nation. Lastly, a mordant may be rendered insoluble upon 
the fibre by subsequent treatment with some suitable 
chemical agent. Thus, if cotton yarn has been worked in 
the aluminate of soda, and is then passed into a solution of 
sal-ammoniac (muriate of ammonia or chloride of am- 
monium), the alumina is left upon the fibre in an insoluble 
state. Similarly, if cottons or delaines are prepared for 
printing in the steam style by treatment in stannate of 
soda, and are then passed into weak sulphuric acid, the 
soda combines with the sulphuric acid, and is removed, 
whilst stannic acid, ^.e., peroxide of tin, remains upon the 
fibre. 

Hence it will be seen that any substance which is to act 
as a mordant must not be very stable in its nature, but 
must admit of ready decomposition. The acid and the base 
must he held together by a very feeble affinity, and must 
be nicely balanced. If there is too much acid, the mordant 
may have little or no action, except in destroying the cloth* 
Such mordants are said to be too '' raw." If the acid has 
been made to take up too much base, the mordant is said 
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to be too " dead," or to be " over-killed." It works tin- 
evenlj, and the colours will be loose and dull. 

The best-made mordants, if kept too long, or if mixed 
with a large quantity of water, especially hot, undergo 
spontaneous decomposition, of a very similar nature to that 
which happens when they are brought in contact with or- 
ganic fibres. As a rule, all mordants should be preserved 
at a uniform temperature, and be protected from t]^e action 
of light. 

Mordants for use in wool-dyeing and printing may be 
more decidedly acid than those employed in cotton-dyeing. 
The vegetable fibres, indeed, may be successfully mordanted 
with alkaline preparations, the uses of which for wool and 
silk are very limited. 

We will now enter upon a description of the various 
mordants in practical use. 



1. Alum Mordants, 

Of these compounds the best known and oldest is com- 
mon alum, which exists under two distinct forms, potash- 
alum and ammonia-alum. The former of these is a double 
sulphate of alumina and potash, containing 10 per cent, of 
alumina, 33 per cent, of sulphuric acid, and 45 per cent, of 
water. Three-fourths of the water is driven off at the 
heat of 140® F. One part of alum, at 54® F., dissolves in 
thirteen times its weight of water, in twice its weight at 
122® F., and at 189® F. in less than one-tenth of its own 
weight. 

Ammonia alum is a little stronger than potash alum, 
containing 11 j- per cent, of alumina, 35 per cent, of sulphuric 
acid, and 49 per cent, of water. It has also the advantage of 
being rather more easily soluble in water. Ammonia 
alum may be distinguished from potash alum by the smell 
of ammonia which it gives off if heated with a little caustic 
eoda-lye. Which of these two kinds of alum is most com- 
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mon in the market depends on the respective prices of sul- 
phate of potash and sulphate of ammonia. Whichever 
kind is nsed it should be absolutely free from iron, exceed- 
ingly small proportions of which may cause serious injury. 
To detect iron a concentrated solution of the example is 
mixed with a few drops of a solution of tannin, or with a 
small quantity of a mixed solution of the red and yellow 
prussiates of potash (ferricyanide and ferrocyanide of po- 
tassium), as was directed for the detection of iron in water. 
If iron is present, the addition of tannin will produce a 
black colouration, and that of the prussiates an imme- 
diate blue precipitate or colouration. On standing for an 
hour or more, a blue tinge will be produced even with pure 
alam. Another method is to add to the saturated solution 
of the alum, a couple of drops of pure nitric acid, boil to 
convert the iron into the state of a peroxide salt, and expel 
the residue of nitric acid from the liquid and add a drop or 
two of a solution of sulphocyanide of potassium. If a red 
colour is produced, iron is present, and the sample should 
be rejected. 

Some examples of alum have a reddish or rusty colour 
in the lump, from the presence of insoluble peroxide of iron. 
Sach samples are perfectly safe if none of the iron is in a 
soluble state, which should in such cases be ascertained by 
testing a portion of the filtered solution. 

Alum does not very readily part with its alumina, ex- 
cept at a boil. Hence it is much more used for wool than 
for cotton dyeing. It is made more available for cotton 
dyeing, &c., by conversion into what is called basic alum. 
To a solution of either potash or ammonia alum there is 
carefally added a solution of carbonate of soda so long as 
the precipitate formed is re-dissolved on stirring. In this 
manner a portion of the sulphuric acid is neutralized, and the 
alumina, held less firmly in solution, is much more readily 
deposited on the fibre. Such solutions of basic alum are 
generally prepared when wanted. 

Alum is generally met with in large crystalline masses ; 
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that sold in the state of powder is not to be recommended, 
since it may be mixed with common ^alt, salt cake^ &c.y 
which not only rednce its strength, but tend to introduce 
iron. 

Sulphate of alumina (patent alum, cake alum, concen- 
trated alum, and sometimes even known as consecrated alum) 
consists merely of sulphuric acid and alumina without any 
sulphate of potash or of ammonia. It contains 15 per 
cent, of alumina and 35 per cent, of sulphuric acid, and dis- 
solves in twice its weight of water. Being thus both 
stronger and nK)rd soluble than common alum, it is in so 
far preferable. £ut it has the "disadvantage of not being 
like common alum, a definite crystalline compound. Some 
samples of it contain more sulphuric acid than others, a 
point in which common alum can never vary. Hence 
dyers have till lately looked upon it with no small sus- 
picion. But as it is now manufactured of greater purity 
and regular composition, it is making its way in the trade. 
In any case it is of little immediate use in cotton -dyeing 
and printing, though it is serviceable in forming other mor- 
dants by double decomposition. 

The most important of the aluminous mordants for the 
cotton-dyer and tissue-printer is the acetate of alumina, 
known also as pyrolignite of alumina, red mordant, and 
especially as red liquor. This compound is always pre- 
pso^d, sold, and used as a liquid, of a yellowish colour, a 
sweetish astringent taste, a tarry smell, and a specific gra- 
vity which varies greatly, ranging commonly from 8° to 
24'' of Twaddell's scale. 

This mordant may be prepared by dissolving hydrate of 
alumina in acetic acid of a high degree of concentration. 
More generally red liquor is made by double decomposition, 
and as it does not improve by keeping, it is very frequently 
prepared by consumers. 

A solution is made of alum, or of sulphate of alumina — in 
either case free from iron — ^and it is decomposed by the 
addition of a solution either of acetate of lime or acetate 
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of lead (sugar of lead). The proportions employed varj 
indefinitely according to the particular purpose in view, 
and the best results are not obtained by adding the ingre- 
dients in strict equivalent proportions. It seems advan- 
tageous that a little of the alum or sulphate of alumina 
employed should remain undecomposed. An excess of the 
acetate of lime .or lead is rarely recommended. Not un- 
frequently a certain proportion of crystals of soda or of 
chalk are added, so as to produce in part a basic com- 
pound. Other ingredients are sometimes added, which can 
have little effect beyond raising the specific gravity of the 
liquid, such as common saTt. 

Many receipts for the preparation of red liquors for dif- 
ferent purposes will be found among the (Erections for 
dyeing and printing. The following are given by D. 



Koechlin : — 












No. 1. 


No. 2. 


No. 3. 


No. 4. 


Water (gallons.) 


45 


45 


45 


45 


Alum (lbs.) 


100 


100 


200 


190 


Sugar of lead (lbs.) 


100 


129 


200 


190 


Soda crystals (lbs.) 


10 


10 


10 


19 



The way of mixing is as follows : the alum is broken up 
and dissolved in the water at 140° F., the soda crystals are 
next added and stirred till dissolved, and the sugar of lead 
is then added in a coarse powder and stirred for a long 
time, repeating the stirring from time to time during two 
or three days. Of these mordants Nos. 1 and 2 are for 
calico, Nfo. 1 being less suitable for gum colours than 
No. 2. Nos. 3 and 4 are suitable for muslin. 

The two following red liquors are made from acetate of 
lime : — 



Acetate of lime, at 24° Tw. . 


50 . 


90 galls. 


Alum • . , . . 


200 . 


lbs. 


Sulphate of alumina . 


• 


272 lbs. 


Ground chalk 


12 . 


34 lbs. 
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To prepare these liquors the acetate of lime is first 
heated to 140° ¥., the alum or sulphate of alumina is then 
added and stirred till dissolved, and the chalk is added by 
degrees. The mixture is well stirred till nearly cold, let 
settle, the clear liquid decanted off, and the sediment 
drained on a woollen filter. 

The first of these mixtures gives the deepesrt red in 
madder work, and the second is for mixing with black 
liquor to produce chocolates. 

For a " resist " red liquor take — 

Water . • , * . . 1 gallon. 

Alum ..... 5 lbs. 

Sugar of lead . . . . 21 lbs. 
Crystals of soda . . . . ^ lb. 

Dissolve the alum and the soda crystals in one portion 
of the water and the sugar of lead in the other. When 
dissolved mix, let settle, and draw off the clear. 

Muriate of alumina, or chloride of aluminium, is made by 
dissolving the hydrate of alumina in muriatic acid. It is 
of little use in practical dyeing or printing. Nitrate of 
alumina is sometimes used in printing the alizarine colours, 
which see for its preparation. " It is very soluble, delique- 
scent, and dries up to a gummy mass. 

Hyposulphite of alumina has been recommended as a 
substitute for red liquor, but has not been found to offer 
any practical advantage, and has never come into general 
use. It is made by dissolving 9 lbs. Ij oz. sulphate of 
alumina, and 10 lbs. 10 ozs. of hyposulphite of lime in water 
separately, mixing the solutions, letting settle, or filtering 
through thick flannel and using the clear liquid. Aluminate 
of soda, otherwise known as alkaline pink mordant^ is a com- 
pound capable of wider applications than it has yet received. 
It has beenfound capable of producing in dyeing every effect 
which can be obtained from alum, and in addition certain 
others which alum does not yield. It was formerly made 
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in an impure state by adding caustic soda-lje to a soln- 
tion of sulphate of alumina or of alum, till the precipitate 
which appears at first is just redissolved. It may now be 
bought in a solid and tolerably pure state, containing about 
60 per cent, of alumina. It dissolves readily in water, but 
should be kept as much as possible from contact with the 
air. It is used by printers as a mordant for pinks, the cloth 
being afterwards run through a solution of sal-ammoniac, 
which fixes the alumina on the fibre. 



Antimony Mordants, 

The double tartrate of antimony and potash, commonly 
known as tartar emetic, is used to some extent in fixing the 
aniline colours in conjunction with tannin. Its price and 
its evil reputation as a poison are difficulties in the way of 
its more extended use. 

A cheaper compound lately used in dyeing is the 
" oxy muriate " (not oxy chloride), or muriate of antimonic 
oxide, made by dissolving the black sulphuret of antimony 
in strong boiling muriatic acid. It gives bad results if, as 
is frequently the case, it is contaminated with iron. 

The behaviour of antimony with colouring matters has 
not yet been sufficiently studied. 



Arsenical Mordants. 

Arsenic in many cases plays the part of an alterant 
rather than of a mordant. Its use in certain dung sub- 
stitutes is referred to elsewhere. Arsenite of soda, along 
with red liquor, is very frequently used in printing aniline 
colours upon cotton. The result of the reaction is the 
production of an insoluble arsenite of alumina which at- 
taches itself to the fibre, and in which the colouring matter 
is entangled. 
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White arsenic (arsenions acid) dissolved in glycerine is 
sometimes used in dyeing and printing. 

Arseniate of soda is also used as a '' prepare *' along with 
the stannate of soda, for goods to be printed in steam 
styles. 

The nse of arsenical compounds, both in the manufac- 
ture and application of colours, is much objected to, and 
in the German Empire is legally prohibited. 

Bismuth, as a mordant, seems never to have got beyond 
the mere experimental stage, and the results obtained have 
not given general satisfaction. 



Ghromium Mordants. 

Chromium yields two distinct classes of mordants, both 
of extensive use. In the state of chromic acid, combined 
with potash or with, soda, it plays a very important part 
aloDg with the woods in dyeing blacks, browns, bottle- 
greens, olives, and a variety of " sad " colours. There are 
two chromates of potash, the bichromate, red chromate, 
bichrome, and sometimes merely chrome, being the most 
generally employed. 

The neutral, yellow chromate, monochromate or yellow 
chrome (not to be confounded with chrome yellow, which 
is a chromate of lead, and insoluble in water) has for some 
reason unknown been neglected in Britain, though in con- 
siderable use on the Continent. It may be made for use 
as wanted by dissolving 151 parts of the red chromate of 
potash along with 143 parts of clear soda crystals, not 
effloresced. Its action is milder and more easily regulated 
than that of the red chromate. 

The sesquioxide of chromium dissolved in acids is also 
coming into use as a mordant, especially in the state of 
aceto-nitrate of chrome, the preparation of which is de- 
scribed elsewhere. The simple acetate of chrome is also 



44 DYEING AND TISSUE-PRINTING. 

used, and double tartrate of chrome and potash, some- 
times known as the chromo-tartrate of potash. 

Ghrome-alum, a double sulphate of chromic oxide and of 
potash, is also employed, though chiefly in woollen dyeing. 
It is a residual product in the manufacture of artificial aliza- 
rine. Chrome alum, it must be remembered, contains no alu- 
mina and no chromic acid, and cannot be produced, as some 
dyers imagine, by mixing bichromate of potash and alum. 



Copper Mordants. 

Acetate of copper, commonly known as verdigris, is met 
with of different kinds, the principal of which are the blue 
and the green. Both these compounds are, or were 
chiefly imports from the South of France. Verdigris, 
however, is very commonly made in the liquid state by a 
process very similar to the preparation of red liquor. In, 
e.^., a gallon of water at about 160** F., 4 lbs. blue-stone 
and 4 lbs. sugar of lead are dissolved with frequent 
stirring. When this is completed the liquid is left to 
settle and the clear is decanted off for use. 

Verdigris is used in printing and dyeing blacks on 
silks, and on hats ; in logwood blues on woollens ; in 
catechu colours, where it acts as an oxidizing agent, in 
" resists" for dip blues, and in certain steam colours. 

Ammoniacal copper is made by dissolving the sulphate 
or nitrate of copper in water and adding ammonia till the 
pale blue-green precipitate first formed re-dissolves to a 
rich violet-coloured liquid, which can only be preserved for 
any length of time in closed vessels. Cotton padded in 
the dilute liquid takes a pale green. 

Muriate of copper (chloride of copper) is made by mix- 
ing solutions of chloride of calcium (muriate of lime) and 
sulphate of copper, and drawing off the clear liquid. It is 
less commonly used in Britain than on the Continent. 
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With us the same effects are produced by means of a 
mixture of nitrate of copper and sal-ammoniac. 

Nitrate of copper is generally met with as a deep blue 
liquid, marking from 80* to 100** Tw. It may be produced 
by double decomposition of sulphate of copper and nitrate 
of lead, or by dissolving scrap copper in nitric acid. It is 
generally sold by workers in metals who use nitric acid in 
cleansing articles of copper, brass, bronze, &c,^ and who 
dispose of the resulting solution as a waste product, some- 
times polluted with zinc, iron, lead, &c. 

It may be tested as follows : — Add ammonia in large 
excess ; if anything remains undissolved it will probably 
be either lead or iron. If a portion of the nitrate of copper 
is mixed with a little pure muriatic acid ^and a current of 
sulphuretted hydrogen passed through it, the whole of the 
fixed matter except zinc and iron will be precipitated. If 
on filtering the mixture and evaporating the clear liquid 
to dryness anything remains, it will probably be one of 
these two metals. 

Sulphate of copper, otherwise known as blue-stone (not 
stone blue), blue vitriol, Roman vitriol, Cyprus vitriol, 
and, when contaminated with varying proportions of the 
sulphate of iron, as Admont vitriol, Salzburg vitriol, Bai- 
reuth vitriol, <l;c., is now made direct from the ore. It 
forms blue hard crystals which contain 32 per cent, of 
oxide of copper, lose their crystalline water if heated for 
some time to a little above 212* F., and fall to a white 
powder. Blue-stone dissolves in three times its weight 
of cold water, and in half its weight of boiling water. 
The principal impurity met with in blue-stone is copperas, 
sulphate of iron. For its detection a little of a solution of 
the sample is boiled with a few drops of nitric acid, and 
then mixed with a large excess of ammonia. The copper 
dissolves to a deep violet-blue liquid, whilst the iron, if 
any, floats about in reddish-brown flakes. 

Blue-stone is used in woollen dyeing, and in '^resists*' for 
dip-blueff. 
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The com pounds of copper have an oxidizing action. 
They take np oxjgen from the air and hand it over to any 
organic matter with which they are in contact. This is 
the principle of the action of bine-stone, or preferably of 
the sulphuret of copper in printing and dyeing aniline 
blacks. Hence, too, they act in many cases as colour- 
destroyers. Where copper is not especially required it 
should be carefully avoided. A little of a salt of copper 
put in the indigo-vat gradually oxidizes the redaced 
(white) indigo present, converts it into the ordinary blue, 
insolnble state, and of course renders it incapable of dyeing. 
The same principle explains the action of salts of copper in 
" resists " in indigo-blue styles. 



Iron Mordants. 

The compounds of iron play a very important part in 
dyeing and printing processes, chiefly for the production of 
the darker and sadder shades — blacks, browns, olives, 
chocolates, curtain blues and violets, &c. They are much 
better applicable to cotton and silk than to wool. 

The iron compound most commonly used in printing is 
the acetate or pyrolignite, known more generally as black 
liquor, iron-liquor, or sometimes confusingly as black- 
iron. 

Black liquor as commonly met with in commerce has a 
specific gravity ranging from 18° Tw. to 28** Tw. It has 
an olive-colour, a peculiar tar- like smell, and an inky taste. 
It is sometimes made by mixing together solutions of the 
acetate of lime, or of brown sugar of lead, and of copperas, 
and after letting the mixture stand to settle, drawing off 
the clear for use. 

More frequently crude acetic acid is allowed to stand 
upon scrap-iron in large casks or tanks, and is successively 
run from one such tank into another, till it has dissolved 
all the iron that it is capable of taking up. Puiified acetic 
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acid does not yield as serviceable a black liquor as that 
which contains a certain proportion of tarry impurities. 

Solutions of arsenious acid are sometimes recommended 
as a useful addition. It will be remembered that the iron 
in black liquor is in the state of protoxide (ferrous oxide); 
a peracetate of iron (ferric acetate) has been proposed, but 
has not come into practical use. 

Black iron is used in madder (alizarine) work to prodace 
colours ranging from purple to black. Mixed with red 
liquor in various proportions it yields also with alizarine, 
shades of chocolate, ^c. Black liquor is also extensively 
used with other dye wares. 

The hyposulphite of iron and the pyrophosphate of iron 
dissolved in ammonia, have both been warmly recom- 
mended by eminent men as substitutes for black liquor. 
The pyrophosphate is said especially to yield alizarine 
purples and lilacs of reriiarkable beauty and purity. Bat 
they have not been generally adopted. 

Copperas, green vitriol, green copperas, protosulphate of 
iron or ferrous sulphate, is made on a vast scale from the 
soft white pyrites known as " brass lumps," and found in 
the coal deposits. It occurs in the form of pale greenish- 
blue crystals, containing 25 per cent, of protoxide of iron, 
and 45 per cent, of water. If carefully heated the water 
escapes and a white powder remains. It dissolves in one 
and a half times its weight of cold water, and in one third 
part of boiling water. On exposure to damp air it turns 
rusty, i.e., becomes coated with a brown layer of a basic 
salt of the peroxide of iron (ferric oxide). It undergoes 
this change the more readily the more free it is from any 
excess of acid. As a dead, t. e., neutral, copperas is pre- 
ferred by many consumers, dealers have the habit of dust- 
ing the heaps over with lime, or sprinkling with stale 
urine, which give this appearance at the cost of introducing 
impurities. 

Copperas should be chosen dry, hard, and clean, and of 
a decided green colour. If it is pasty to the touch, and of 
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a dull greyish or whitish green, known in the trade as 
milky, it is probably contaminated with sulphate of ahi-f 
mina. This impurity is often present if bad pyrites have 
been used, or if the copperas has been crystallized from too 
strong a solution. 

Copperas in its original state is now less used in dyeing 
than was formerly the case. But it seryes for the manu- 
facture of so-called nitrate (nitro -sulphate) of iron, and in 
the preparation of black liquor. 

Dried copperas, i.e., the white powder above mentioned, 
is sometimes used by dyers under the name calcined cop- 
peras. If it has been heated strongly enough to expel, 
not merely the water, but the sulphuric acid, nothing re- 
mains but peroxide of iron (ferric oxide). as an insoluble 
water, which has no more action than so much sand. 

A persulphate of iron (ferric sulphate) or red sulphate 
is sometimes employed. It is generally made by adding to 
a solution of copperas half as much sulphuric acid as it 
already contains, i,e.j 18 per cent, oil of vitriol, and heat- 
ing the mixture, adding from time to time small quantities 
of nitric acid to peroxidize the iron. 

It forms a pale yellow solution. 

Muriate of iron (hydrous protochloride of iron or fer- 
rous chloride) may be made by allowing common muriatic 
acid to dissolve as much scrap-iron as it will take up. The 
clear liquid is run into carboys, which should be well 
stoppered, as on exposure to the air it absorbs oxygen and 
suffers decomposition. It is generally met with as a pale 
greenish-yellow liquid, marking about 80° Tw. By evapo- 
ration it may be obtained in the state of greenish crystals. 

A permuriate of iron (nitro-muriate, oxy-muriate, or 
ferric chloride) may be made by dissolving hydrated per- 
oxide of iron in muriatic acid, or by dissolving scrap-iron 
in a mixture of nitric and muriatic acids. This compound 
is of little use. 

Nitrate of iron is a name given to a group or class of 
compounds, differing in their uses and in their composition. 
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We have nitrates of iron, properly so called, made by dis- 
Bolying scrap iron in nitric acid. In these no other acid is 
present, and the iron is all in the state of ferric oxide (per- 
oxide). The liquid obtained is of a bright red colour if 
diluted, and it is chiefly used for prussian blues upon silks 
and cotton yams. 

By far the greater part of the nitrate now used is a mix- 
ture of the true nitrate and of the persulphate in very 
variable proportions. Sometimes the iron present is en- 
tirely in the state of peroxide (ferric oxide), but in other 
cases a portion still remains in the state of protoxide 
(ferrous oxide). 

The purposes for which nitrate of iron are used are ex- 
ceedingly various, and differences of quality are required 
accordingly. Thus we have so-called " black-irons " (not 
to be confounded with black liquor). These black irons 
are used, as the name shows, for dyeing blacks on silks 
and cottons, in conjunction with logwood or with the 
astringents, such as sumac, myrobalans, divi-divi, &c. An 
excellent quality may be made by the following process : — 
About -^ ton of copperas, dry and clean, and consisting 
neither of large blocks nor of small powder, is put in a 
sound, roomy cask. Upon it are poured 120 lbs. weight 
of so-called double aquafortis at 64® Tw., and the whole 
is well stirred up, so that no part of the copperas may 
escape contact with the acid. Torrents of nitrous fumes 
are given off, and should be carefully avoided. Hence the 
cask is best placed in a shed with open sides, or under a 
draught-hood, connected with the chimney-stack. If the 
operation has been begun in the morning, the mixture 
must be stirred again at night. The stirring is a matter 
of some nicety. Quick, sweeping, circular movements 
should be avoided. The workman should try to turn 
every part of the copperas over with the end of his pole, 
spreadiing it out where it lies thickest, and working as if 
he were feeling or groping for some lost article. The 
next morning, the next night, and the third morning the 

E 
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stirring is repeated, and by the third evening the process 
"will be completed, and the copperas will be entirely taken 
Tip, or at most a few pounds may remain undissolved. 
Water is then run into the cask, and the whole stirred np, 
till the product marks 50" Tw., if for dyeing, or 80® Tw. if 
for printing. The liquid should be clear and bright, free 
from cloudiness, and of a deep brownish-red colour. A 
small proportion of the iron will exist in the state of proto- 
sulphate if any copperas has escaped the action of the acid 
and has merely been dissolved as such by the water added 
at the close of the process. The presence of this small 
proportion of a protosalt is not a disadvantage. A pure 
persalt of iron with the astringents is apt to produce a 
black verging too much upon a brown. The protosalts of 
iron give a more blueish black, so thus a mixture of the 
two gives a true jet tone. 

In " black irons " the presence of any excess of acid 
should be carefully avoided, as it gives the shades produced 
an undesirable reddish tone, and over tenders the goods. 
This is especially the case in warp-printing, as the yarns 
are rarely rinsed immediately after printing, and if the 
nitrate of iron is not thoroughly " dead " they may not be 
able to bear weaving. 

If the nitric acid has been overloaded with iron, " over- 
killed," mischief of a diflferent kind ensues. Oxide of iron 
is apt to be deposited on the fibre in irregular patches, 
without being properly combined with the astringent 
matter, thus producing rusty stains and strfeaks — a result 
particularly to be dreaded in piece-dyeing. For blacks, as 
a general rule, a nitro-sulphate made from copperas, such 
as the above, is preferable to a true nitrate of iron made 
from scrap iron. 

To lessen the danger of " tendering " the fibre, brown 
sugar of lead is sometimes added to black iron in very 
various proportions, but not exceeding 90 lbs. for 138 lbs. 
of the copperas which has been used. Double decomposi- 
tion ensues ; the sulphuric acid present combines with its 
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equivalent of the lead, forming a white precipitate of sul- 
phate of lead, and the acetic acid combines with the oxide 
of iron in its stead. When this expedient is used the sul- 
phuric acid is not only much reduced but no free nitric 
acid is likely to be present. The only objection to such 
aceto-nitrates of iron is the increased cost. 

Burling iron is a variety of nitrate of iron for blacks for 
the following purpose. Wool very often contains small 
fragments of vegetable matter which do not get removed 
in the process of the manufacture of cloth. If such cloths 
are dyed in the piece they consequently appear speckled, 
as the dyes intended for the wool do not " take " upon 
these portions of vegetable tissue, and hence greyish spots 
remain, particularly unsightly in black cloths. If these 
spots are numerous, the entire piece is often submitted to 
a complete process of cotton-dyeing with nitrate of iron 
and myrobalans, Ac. The margin between a too " sharp " 
and a too dead condition of the nitrate of iron used is here 
very narrow. The aceto-nitrato of iron is here generally 
found the safest. 

So-called " common " or " saddening " irons are used for 
saddening, i.e., darkening certain mixed colours, such as 
olives, drabs, browns, <&c. These nitrates of iron may be 
*' sharper *' than the black irons, since the oxide of iron 
must be deposited slowly and very permanently upon the 
fibre, as a subsequent treatment with alum, tin spirits, &c., 
is often needful, the action of which would discharge a 
loose colour. 

The process given above for a black iron, if slightly 
modified, gives a good saddening iron for most shades. 
The proportion of nitric acid for 6 cwt. copperas is raised 
from 120 to 130 or 135 lbs. If any copperas is left 
unacted upon, it is not dissolved by the addition of 
water, but the clear liquid is drawn off into a separate 
cask, and is then let down with water to the strength 
required. 

For drabs a different mixture is preferred. Double 
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aquafortis is let down with water to about 34® Tw., and 
100 lbs. of it is put in a large earthenware pan. In it 4 lbs. 
of clean iron clippings are dissolved, and then copperas is 
gradually added as long as it is taken np. The nsnal qnan*- 
tity dissolved by the above weight of acid is about |. cwt. 
When the action is over it is let down with water to 
60® Tw. 

The last class of nitrate of iron are the so-called blue- 
irons ; — those tised for dyeing prussian blues upon cotton' 
and silk with the yellow and red prussiates of potash 
(ferro- and ferri-cyanides). Prussian blues are now so very 
largely superseded by the coal-tar blues, that these blue 
irons are now of much less importance than was the case 
twenty years ago. 

For cotton yarns and cotton piece goods, the rieceipt first 
given for a black iron will prove satisfactory if the nitric 
acid for ^ ton of copperas is increased to 130 lbs. Blue 
irons may be sharper than black irons, since any free acid 
that"* may be present is neutralized by the alkali of the 
prussiates, and because the blue colour to be produced is 
not, like blacks, injured by the presence of acids. 

For pale blues upon silks, or for blues which have to be 
converted into greens, many dyers prefer a blue iron made 
from the metal in the following manner : — 

Double aquafortis (64® Tw.) is let down with water te 
half-strength. A quantity of this is put in a i^oneware 
bowl, and clippings of clean sheet iron are added so long* 
as they dissolve rapidly with the escape of reddish va- 
pours. The finished product should stand at about 43® or 
44® Tw. 

if iron is still added after the escape of orange vapours 
has ceased, the product will be mainly a yellowish mud, of 
no uso in dyeing. 

Iron filings or turnings, and rusty or greasy iron musi 
not be used. 

For deeper and richer shades of blue, either of the twe 
following blue-irons may be taken. ' 
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o. Nitrate of soda, refined • • 24 lbs. 
Oil of vitriol . . . . 20 lbs. 
Water . . • • • 15 gallons. 

Scrap iron as required. 

h. Nitrate of soda ... 16 lbs. 

Oil of vitriol .... 20 lbs. 
Cold water ... i 13 gallons. 

Scrap iron as required. 

In either case the nitrate of soda is first dissolved in the 
water, and the oil of vitriol and the iron are added by de- 
grees. A brisk action must be kept np, but the heat should 
not be let become excessive. These preparations should 
not be made in very large quantities at a time, as they do 
not keep well. The nitrate of soda used should be free 
from common salt (chloride of sodium). 

In dyeing a blue on the cotton warps of mixed piece- 
goods, no nitrate of iron made from copperas should be 
used, as it somewhat stains the worsted, which, as is now 
almost invariably the case, will have been dyed with an 
aniline blue. 

In all cases the addition of muriatic acid or of any 
muriate (chloride) must be avoided in nitrates of iron for 
dyeing black, blue, Ac, on the cotton warps of mixed 
piece-goods. Such admixtures invariably stain and dull 
the woollen or worsted. 

As regards ascertaining the quality of a sample of nitrate 
of iron, analytical methods are only of subordinate value, 
since they throw no light on the purity, brightness, fast- 
ness, and evenness of the shades that will be produced. If 
it is required to find the relative acidity of two samples, 
they are brought to the same specific gravity by adding 
water to the stronger, and noting the quantity required. 
A half- ounce measure of each is taken, and into each is 
run from a burette a normal solution of soda, stirring con- 
tinually, till the liquid is rendered perfectly neutral to test- 
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paper. The number of degrees of soda consumed in eacb 
case gives the relative acidity. 

If it is desired to ascertain whether any of the iron pre- 
sent in a sample is in the state of protoxide, or if the whole 
has been converted into peroxide, a solution of carbonate of 
soda is very carefully and slowly dropped in. If any pro- 
toxide is present the precipitate produced will be in part at 
least greenish or olive-coloured, but if the sample is per- 
fectly peroxidized it will be entirely and purely yellow. Or 
a little solution of red prussiate may be added to a portion 
of the sample, much diluted with water. The appearance 
of a blue precipitate shows the existence of protoxide of 
iron, generally unconverted copperas. 

To recognize alumina, a portion of the sample is boiled 
with a mixture of nitric and muriatic acids, so as to insnre 
that no protoxide remains in the solution. To the clear 
liquid there is then added an excess of a solution of abso- 
lutely pure caustic soda, and the mixture is boiled in a 
vessel of clean iron — not tinned, " galvanized," or lined 
with enamel — and filtered. To the clear filtrate there is 
added a solution of sal-ammoniac. If any sulphate or other 
salt of alumina is present, a white precipitate will appear. 
Alumina in any soluble form is a very objectionable im- 
purity in nitrate of iron. It reddens blacks, and weakens 
blue shades. 

It is sometimes useful to know how a given sample of 
nitrate of iron has been got up. If a portion is diluted 
with water, mixed with pure hydrochloric acid, and tested 
with chloride of barium in the usual manner, the absence 
of a plentiful white precipitate shows that the sample has 
been made, not from copperas, but from metallic iron and 
aquafortis. A slight white precipitate or turbidity may, 
however, be expected in such cases, since the aquafortis 
is rarely absolutely free from traces of sulphuric acid. 

To ascertain if nitrate of soda, sulphate of soda, or 
common salt is present, add to a small quantity a decided 
excess of the hydrosulphate of ammonia. All the iron and 
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alnmina, if any is present, will be precipitated. The solu- 
tion is filtered, the clear liquid evaporated to dryness, and 
the residue heated to redness in a clean iron spoon. If 
anything remains, some salt of soda or potash has found 
its way into the sample. 

To detect muriatic acid or soluble chlorides (muriates) 
dilute a portion with pure water, add a little pure nitric 
acid, and test with nitrate of silver. If a white, curdy 
precipitate appears, one of the above-mentioned bodies is 
present. If the last experiment showed the presence of a 
fixed alkaline salt, common salt or impure nitrate of soda 
has been introduced. If there is no such fixed body, the 
impurity is muriatic acid. 

The practical value of difierent samples of nitrate of 
iron is best judged by dyeing with them upon a small 
scale. Equal weights of clean white cotton yarn, or 
swatches of white calico, are let steep for some fixed 
time in a decoction of logwood, sumac, <&c., taken out, 
and allowed to drain. They are then immersed in the 
different samples of nitrate of iron to be compared, which 
must be diluted to some fixed and uniform strength, say 
4^ Tw. After steeping for about a quarter of an hour, 
the yarns or swatches of cloth are taken out, rinsed 
through cold water, dried, and examined for depth and 
purity of colour. 



Lead Mordants, 

The claim of the preparations of lead to rank as true 
mordants, except in certain peculiar cases, is doubtful, 
though they play an important part in various dyeing and 
printing operations. 

Sugar of lead, or acetate of lead, is met with in trade 
in two forms, the brown and the white — the former con- 
taining a variety of impurities in the shape of tarry 
matters. The basic acetate of lead, called also subacetate 
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of lead, and by the Germans Blei-essig — i.e., lead vinegar — 
is generally prepared when wanted, by adding to a solu- 
tion of the ordinary sugar of lead a quantity of litharge 
(better, of freshly precipitated oxide of lead), and letting- 
them stand together with occasional stirring, but avoid- 
ing the access of air as much as possible. The clear 
liquid is poured off, and preserved for use in stoppered 
bottles. 

Sugar of lead, and still more the basic acetate, have 
a great power of combining with vegetable colouring 
matters. If added to the decoctions of dye-wares, the sub- 
acetate throws down the colours, leaving the liquid quite 
clear. No useful pigments can be prepared in this manner. 
The lead lakes are dull and deficient in depth, because 
other matters are precipitated along with the colouring 
principles. 

Sugar of lead has been used as a mordant for saffranine, 
eosine, and other coal-tar colours. For this purpose, it in 
open to the serious defect of becoming blackened if exposed 
to the fumes of sulphuretted hydrogen. Consequently, 
goods dyed or printed by this means are not permanent, if 
they come in contact with common lighting gas, sewer 
gases, the fumes from putrescent animal or vegetable 
matter, from many chemical works, &q. 

The sulphur present in wool itself is liable to blacken 
lead, especially if the goods have been treated with any 
alkaline preparation. It becomes a practical question how 
far this blackening tendency may be overcome by adding 
to the printing colour, wherever admissible, small propor- 
tions of a salt of cadmium, which has a stronger affinity for 
sulphur than has lead, and forms with it not a black, but 
a yellow compound, which in certain colours would be much 
less objectionable. 

The affinity of lead for cotton, linen, Ac, is not very 
decided. 

Nitrate of lead may be prepared by grinding up a good 
quality of galena (native sulphuret of lead), free from iron 
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and copper in aquafortis at about 40'' to 50® Tw. When 
the acid is saturated the clear liquid is drawn off from the 
sediment of silica and sulphur, and left to crystallize. It 
may also be made from the native carbonate of lead, so- 
called white-lead spar. More generally it is obtained from 
litharge dissolved to saturation in nitric acid. 

Its direct uses in dyeing and printing are limited. It 
served in fixing murexide purple, a colour which is now 
abandoned. 

The oxides of lead, litharge, and red lead can be dis- 
solved in caustic soda, forming compounds known respec- 
tively as the plumbite and plumbate of soda. They serve 
for fixing chrome yellows and oranges upon vegetable fibre, 
working alternately in chromate of potash and in the 
plumbite or plumbate of soda. 

They have been proposed as substitutes for the stannates, 
for which they are utterly unfit. 



Manganese Mordants, 

Manganese has a very powerful aflSnity for animal and 
vegetable fibre. If wool, cotton, <&c., is steeped in the 
solution of permanganate of potash it becomes firmly and 
evenly coated with a deposit of the dark brown hydrated 
peroxide of manganese. The darkness of the shade thus 
produced renders these properties useless. But if the yarn 
or cloth thus mordanted is passed into a concentrated solu- 
tion of tin crystals, the manganese still adhering to the 
fibre is reduced to the hydrated protoxide (manganous 
oxide), which is white, and may then become the medium 
for fixing light and bright colours upon the fibre. 

The use of certain salts of manganese in the so-called 
bronze styles (bistre) is spoken of elsewhere. 
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Mercury Mordants, 

Corrosive sublimate, the percliloride, bichloride of mer- 
cury, or mercuric chloride is not now employed as a 
mordant. It is not ^lerely affected by sulphur fumes, but 
is acted on by ligbt and by the contact of organic matter. 

Tin Mordants, 

"No mordants are more important or more widely used 
than those prepared from tin. We have in the first place 
those containing tin in its lowest stage of oxidation, or as 
a corresponding chlorine compound. Of these preparations, 
the most important is the solid protochloride or muriate, 
more correctly named stannous chloride, but known in th.e 
trade as tin crystals, and sometimes tin salts. This sub- 
stance is made on the large scale by dissolving granulated 
tin of the best quality in muriatic acid, which should be 
free from iron, arsenic, sulphuric and sulphurous acid, and 
other impurities. Heat is applied to the mixture; and 
when the acid is saturated, the liquid is run off, and allowed 
to crystallize. The crystals form fine needle-like particles, 
white, and of a silky lustre. They attract moisture from 
the air, and should therefore be kept in a dry place, and 
be well covered. Tin crystals should dissolve in ten times 
their weight of water, without any turbidity ; and if this 
solution is mixed with a few drops of pure muriatic acid, 
and with a solution of chloride of barium, no white 
precipitate should appear. Such a precipitate is a proof 
of the presence of sulphuric acid as such, or as a soluble 
sulphate. The former impurity is generally slight, and 
is due to the traces of sulphuric acid present in most 
samples of commercial muriatic acid. Soluble sulphates, 
i,e,y those of zinc and of magnesia, may be present in 
quantity, especially at times when the price of tin is High. 
Tin crystals ought to contain 52 per cent, of metallic tin ; 
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but as many otherwise pure samples contain moisture over 
and above the water of crystallization, the actual propor- 
tion will rarely exceed 50 per cent. 

To determine the exact quantity of tin present in a 
sample, a standard solution of tin is first prepared by 
weighing out exactly 500 grains of pure tin, dissolving 
it in pure muriatic acid in a glass vessel, with the aid of 
heat, and making the liquid up to the exact measure of 
20 fluid ounces. 

A standard solution of iodine is then made ready as fol- 
lows : Weigh out 180 grains pure iodide of potassium and 
127 grains of pure iodine, and dissolve them in 10,000 
grain measures of cold water. This liquid is kept in small 
bottles, with well-fitting stoppers. 

The relative value of the solution of iodine is next found 
as follows : A part of the above-mentioned tin solution, 
such as will contain exactly 2 or 4 grains of metallic tin, 
i.e., 40 or 80 grain measures, is placed in a beaker ; some 
double tartrate of potash and soda (Bochelle salt) is added 
to prevent turbidity, and bicarbonate of soda, till the solu- 
tion is slightly alkaline. A little freshly prepared starch 
liquor is added, and the solution of iodine is dropped in from 
a burette, till a slight, but permanent, blue colour is pro- 
duced in the liquid. The number of degrees of the burette 
which have been taken up show what measure of the iodine 
solution corresponds to 1 grain of tin. 

A portion of the sample of tin crystals in question, e.g., 
5 grains, is accurately weighed out, dissolved in cold dis- 
tilled water, to which a drop or two of pure muriatic acid 
is then added. The Bochelle salt and the bicarbonate of 
soda are then added as above directed, followed by the 
starch liquid, and the standard solution of iodine is care- 
fully dropped in, stirring from time to time, till the faint 
permanent blue tinge appears. From the degrees of the 
burette' consumed it is easy to calculate how much actual 
tin was present in the portion weighed off. 

Tin crystals are of extensive use. They are not merely 
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employed directly in dyeing and printing processes, but 
they serve in making up compound tin mordants. 

Muriates of tin differ from tin crystals merely in being 
liquid, and in containing proportionately less tin and more 
acid and water. They are made exactly in the same 
manner ; but as *soon as the requisite strength is reached, 
the liquid is run off and bottled, instead of being concen- 
trated to the crystallizing point. 

So-called single muriate is of the specific gravity 40** to 
60^ Tw., and contains about 1 to 2 ozs. tin per lb. It is 
used in wool-dyeing, though generally in a mixture, and 
under some other name. 

Double muriate marks from 70** to 120® Tw., and even 
upwards, and should contain from 2^ to 5^ ozs. tin per lb. 
The mere specific gravity of double muriate, and, indeed, 
of other tin preparations, is a very imperfect key to their 
actual value : that is, if the maker starts with his muriatic 
acid at 32** to 33** Tw., a smaller proportion of tin will be 
needed to yield a double muriate at, say, 80® Tw., than if 
he had at the outset — as is done in some establishments — 
first let down his muriatic acid to 24® or 26® Tw. with water. 

The muriates are liable to the same impurities as tin 
crystals, and are tested in the same manner. Sulphuric 
acid is often found in double muriate to a considerable 
extent. This is reprehensible, as if the dyer requires sul- 
phuric acid for any particular purpose in admixture with 
muriate of tin, he had much better add it himself in a 
known quantity. 

The more concentrated qualities of double muriate are 
used in cotton dyeing, and the weaker kinds in wool dye- 
ing, where a larger proportion of acid is admissible. 

Some writers commit the curious mistake of considering 
double muriate of tin as synonymous with the bichloride, 
perchloride, <&c. 

These muriates of tin — all, be it remembered, stannoiLs 
salts — serve as the basis of certain compound mordants, or 
^' spirits " as they are generally called. 
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The following are examples of some of the most generally 
Hsed : — 

Purple, Plum^ or Pitce Spirit. 

Mnriate of tin, 70*^ Tw 2 galls. 

Let down oil of vitriol with water till the mix- 
ture marks 28^ Tw., and when cold add • 1 gall. 
Stir well together. 

Oxalate of Tin^ sometimes named *' Ox Tin," 

A trne oxalate of tin is not known in trade, but the name 
is given to mixtures of mnriate of tin with snlphnric acid 
and oxalic acid, or oxalate of potash. A preparation of 
this kind may be made from the plum spirit above men- 
tioned by adding 1 oz. oxalic acid, first dissolved in hot 
water, per gallon. 

These preparations are exclusively used in wool dyeing. 

Scarlet Sjpirit* 

7or cochineal and lac scarlets upon woollen and worsted 
goods the following is one of the many preparations which 
have been in Successful use. Some dyers apply it at once 
along with the cochineal or lac, &c., whilst others first 
" ground" with another preparation to be mentioned 
below (bowl spirits), and merely top, raise, or finish with 
the following spirit : — 

Muriate of tin, at 54^ Tw. . • • • 3 quarts. 
Oxalic acid . . . . . . -^^ lb. 

(Previously dissolved in hot water enough to reduce the 
whole to 40^ Tw.) 

Here again many modifications occur in practice. Some 
dyers hold that superior work is obtained by substituting 
tartaric acid for half or for the whole of the oxalic acid as 
here directed. If the goods to be dyed are of a soft cha- 
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racter, the strength of the muratie of tin may be incresused 
to 60*» or 70** Tw. 

The decline of the cochineal colours renders it needless 
to enter further into this subject. 

Yellow and Orange Spirit. 

Double muriate of tin, at 80** Tw. ... 69 ozs. 
Oil of vitriol ...... 2 lbs 

Water 2 lbs. ' 

Mixed and let cool before adding to the double muriate. 

So-called ** claret spirits " are sometimes pure muriate 
of tin at different strengths, and sometimes contain a con- 
siderable proportion of sulphuric acid. 

A sulphate of tin can scarcely be said to have a practical 
existence. Some makers of mordants dissolve feathered 
tin in a mixture of sulphuric and muriatic acid, and some 
dyers maintain that with " spirits " thus prepared they can 
obtain better results than if the tin were first dissolved 
merely in muriatic acid and the sulphuric acid added after- 
wards. Other dyers take the opposite view. 

With the exception of tin crystals and of the stronger 
grades of double muriate, the above-mentioned prepara- 
tions of tin — all, be it remembered, consisting of the proto- 
chloride — are used almost exclusively in wool dyeing. 
Since the brighter and purer colours are now so largely 
produced by means of the coal-tar dyes, the importance of 
these " spirits " has much diminished. 

The stannic compouiids of tin , (perchlorides, per- 
muriates, oxy-muriates, nitro-muriates) are produced by a 
variety of processes, which, however, may in principle be 
reduced to two. The simpler and more rational of these 
— much us,ed upon the Continent — is to pass chlorine gas 
into a solution of tin crystals in water till a little of the 
solution, mixed with a solution of corrosive sublimate, no 
longer gives a white precipitate which blackens on stand- 
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ing. If sufficiently concentrated it solidifies, but readilj 
attracts moisture if exposed to the air. This substance — 
known by some dyers as ** composition " — may be let down 
with water to any required strength, and used either alone 
as a per-mnriate or oxy-muriate, or may be mixed as de- 
sirable with a solution of tin crystals. This method of 
preparation by means of chlorine is always successful, and 
nerer involves loss of the materials. 

The process for making per-muriate of tin, which has 
been generally adopted in England, requires the use of 
aquafortis, i.e., nitric acid at about 64** — 65® Tw. Either — 
(a) Tin crystals are dissolved in more or less muriatic 
acid, heat applied, and nitric acid added from time to time 
in small portions till the protochloride is entirely converted 
into perchloride, as shown by the corrosive sublimate test ; 
or — 

(h) Metallic tin is dissolved in a mixture of nitric and 
muriatic acids in different proportions. This is a process 
which requires some judgment and experience to perform 
rightly. If the chemical action of the acids upon the metal 
is not sufficiently brisk, a part of the tin, more or less, may 
remain in the state of protochloride (ordinary muriate), 
and consequently two successive lots, made with the same 
weights of the same materials, may give different tones of 
colour with one and the same dye-ware. 

If the action is too brisk and the temperature rises too 
high, the result is " firing," the tin instead of dissolving 
being thrown down to the bottom of the vessel in an in- 
soluble state. 

Even if this extreme condition is not reached, still, if the 
temperature has been a little too high, the spirit produced 
inay be practically without value. It may contain, on 
Analysis, the correct percentage of tin, and in relative 
acidity, specific gravity, colour, <fec., it may agree with a 
good sample, yet instead of becoming deposited on the fibre 
evenly and plentifully, it may refuse to attach itself. 
Goods mordanted with such a spirit never dye up an 
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even, well-nourished shade, bnt come np meagre and irre- 
gular. 

Where nitric acid is used it is rarely, if ever, entirely 
expelled, and exerts, doubtless, an influence which may in 
some cases be beneficial. 

Mordants of the perchloride of tin, however prepared, 
are used principally in cotton and silk-dyeing, their appli- 
cations in woollen dyeing being much less numerous. 

Formulae for preparing some of the principal of these 
spirits are here given : — 



Crimson Cotton Spirits, 

Muriatic acid, at 33"^ Tw 7 galls. 

Aquafortis, at 64® Tw. .... 1 

Water 1 



91 



Put the liquids in a stoneware, jar-shaped pan with 
upright sides, rather narrower at bottom than at top. 
Pour in the water first, then the muriatic acid, and lastly 
the nitric acid — an arrangement which facilitates perfect 
mixture. Stir well with a glass or stoneware rod, and let 
stand for about ten minutes. 

Meantime weigh out 6 lbs. of grain-bar tin, which is not 
to be feathered or granulated as in making tin crystals or 
double muriate. Put in about six rods in an upright posi- 
tion, skrranging them at equal distances round the sides of 
the vesseL As these dissolve the remainder of the rods 
mulst be gradually added. If the weather is hot the num- 
ber of rods entered at first may be reduced to four or five, 
..whilst in winter as many as eight or nine can be put in at 
once. ^ 

^1^0 artificial 'heat must be applied, and the liquid must 
neveirtbe stirred whilst working. If, however, the action 
grows too strong, one or more rods may be quietly with- 
drawn and returned when the heat has somewhat subsided. 
This is not difficult, a(&^ with the proportions above given 
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the ends of the rods will project a little above the snrface 
of the liquid. 

If working rightly, the snrface of the liquid will show a 
very slight creamy froth, but if large bubbles form and 
throw off orange-coloured fumes, the heat is too great and 
'^ firing " is at hand. The process lasts from eight to ten 
hours, according to the weather. When complete the liquid 
should be clear, without any sediment, and of a very pale 
straw colour. If it is perfectly colourless, then, except 
absolutely pure muriatic acid has been used — which is 
commercially impracticable — a portion of the tin is still in 
the state of a protochloride. On standing for a day or two 
the straw colour appears, beginning at the surface. 

As a means of regulating the action according to the 
temperature the water may be reduced in quantity, and in 
very severe weather may be omitted altogether. In such 
cases the usual proportion of water is added to the finished 
product, so that the strength may be unaltered. 

This mordant is used for dyeing wood reds, crimsons, 
Ac., on the cotton warps of mixed goods, and serves for a 
great variety of colours upon cotton yarns. 



No. 2. — Bed Cotton Sjpirlts, 

Muriatic acid, 32® Tw. . . . . C galls. 

• Aquafortis, 64® Tw 1 

Water ....... 1 

Tin ....•••. 6 lbs. 

Dissolve as above. 






Recommended for brown and claret warps of mixed piece- 
goods. 



No. 3. — Bed Cotton Spirit, 




Muriatic acid, 32® Tw. . . . . 
Aquafortis, 64® Tw. . . . • . 
Tm . . . . . 


6 galls. 
. 10 lbs. 


V 

1 

I 
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Great care is here required in working to prevent firing. 
The larger the proportion of the nitric acid to the muriatic 
the better the spirit, if properly made, is found to work 
upon cotton. 

As a drawback there is an increase of cost. 



No. 4. — Bed Cotton S^rit. 

Muriatic acid, 35** Tw. . . . . 8i galls. 

Aquafortis, 64P Tw. ..... I4- „ 

Tin sufficient to bring up the specific gravity to 54** Tw. 

When the tin is dissolved, add 1 oz. bichromate of 
potash. 

Barwood Spirit, 

Muriatic acid, 32^ Tw. .... 6 galls. 

Aquafortis, 64** Tw 1 ,» 

Tin 1 oz. per lb. of the mixed, or about 5 lbs. 

Dissolve as above. This spirit is used in dyeing bar- 
wood reds. 

Plum Spirit, 

Muriatic acid 32° Tw 6 galls. 

Aquafortis 64° Tw. ..... 1 gall. 

Tin li- oz. per lb. of the mixed acids, or about 84. lbs, 

" Solution" is a name given in certain districts to pre- 
parations much resembling the red cotton spirits, and used 
for similar purposes. 



Solution No. 1, 



Muriatic acid, 32° Tw. 

Aquafortis, 64° Tw. 

Water 

Tin . . . . 



6 


galls. 


M 


- galls. 


1 


gall. 


7 


lbs. , 
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"Work with the same precautions. This spirit serves for 
cotton-dyeing mixed clarefcs, browns, <fec. 



Solution No, 2. 

Mnriatic acid, 32° Tw. .... 6 galls. 
Aquafortis (single), o2° Tw .... 3 galls. 
Tin . . ' 101. lbs. 

This solution requires very carefully working, and when 
well made has been serviceable for fixing various aniline 
colours upon cotton. 



Purple Gotton Spirit, 

Muriatic acid, 32° Tw. .... 5 lbs. 

Aquafortis, 64° Tw. . . . . . 1 lb. 

Tin . . . « . . . . • 4 lb. 

To every 9 gallons of the solution add 2 ozs. bichromate 
of potash, dissolved in water. 

The following compounds, generally known as " oxy- 
muriates," are used in printing. 



No, 1. 



Muriatic acid, 32° Tw. 
Water 

Sal-ammoniac 
Tin . 



. 20 lbs. 


2 galls. 


5 lbs. 


. 10 lbs. 



No. 2. 



Dissolve 16 lbs. tin crystals in a stoneware bowl, set in 
a larger vessel of hot water. Add very gradually 20 lbs. 
aquafortis, 64° Tw. 



1 
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No.S. 

To 60 lbs. tin crystals, add 1 quart water, and heat in a 
water or steam bath till dissolved. Add 92 lbs. aquafortis 
at 60° F« hy portions, taking care that the action does not 
become too violent. 

No. 4. 

Muriatic acid, 84° Tw. ..... 11 lbs. 

Aquafortis, 62° Tw 6 lbs. 

Dissolve in the mixture 2 lbs. of feathered tin. This 
preparation is frequently used in spirit styles. 

The oxy-muriate No. 2, is employed in " cutting" madder 
pinks, that is, for reduciog the reds in the clearing process 
down to the bright shade required. 

Pink Salt, the double chloride of tin and ammonium, is 
prepared by mixing saturated solutions of sal-ammoniac 
and of perchloride of tin (stannic chloride), when the pink 
salt falls to the bottom of the vessel as a white powdery 
precipitate ; it should contain 70 per cent, of the perchlo- 
ride of tin, and 30 per cent, of sal-ammoniac. It dissolves 
in three times its own weight of water at 60° F., and if 
boiled in a weak solution it is decomposed and the whole 
of the tin is deposited. 

Pink salt is valuable as a solvent for organic colouring 
matters, and though at present neglected, will doubtless re- 
ceive important applications in the future. 

Besides the compounds of the protochloride and the per* 
chloride of tin and their mixtures, there are certain pre- 
parations plainly distinct from either. When made from 
absolutely pure materials they are of a deep reddish amber 
colour, which darkens in proportion to the quantity of tin 
dissolved. 

In warm weather they suffer spontaneous decomposition 
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in lifctle more than twenty-four honrs. It is supposed, 
though without absolute proof, that the tin is present as 
a sesqui-compQund intermediate between the proto- and 
the persalts. The most important of these mordants is : — 

Bowl spirit, otherwise known as " scarlet spirit " or nitrate 
of tin. It must be remembered that the name scarlet 
spirit is sometimes also applied to perchloride of tin, and 
even to protochloride mixed with oxalic or tartaric acids. 
It is made by dissolving the finest grain-bar tin (the *' lamb 
and flag" brand being very frequently preferred) in a 
special liquid known as dyer's aquafortis or single aqua- 
fortis. Thla acid marks only 32*^ or 33® Tw. It must be 
perfectly free from sulphuric acid and from any of the 
lower oxides of nitrogen. But it must contain a certain 
percentage of muriatic acid or of an alkaline chloride. 

To prepare bowl-spirits a weighed or measured quantity 
of single aquafortis is poured into a large, clean, hemi- 
spherical stoneware bowl, and tin is weighed out in the 
proportion of 2 ozs. per lb. of the acid. The tin is not 
generally feathered, but used in the rod. If the acid is of 
an average quality and the weather temperate, four or five 
rods are Iiaid in the bowl and let dissolve. In the course 
of about half-an-hour the acid begins to ''turn," taking a 
pecuHar amber colour. When this has happened all diffi- 
culty is over, and it is merely necessary to add by degrees 
the rest of the tin, keeping the action up without letting 
it become too brisk. No orange fumes should be given ofi^, 
and the effervescence, if any, should be very trifling. If the 
starting is mismanaged the acid may remain colourless for 
two or three hours and then at once grow turbid, without 
ever taking an amber colour. If too much tin has been 
added at firsts or if the acid is not well made, red fumes are 
thrown ofi^ and the liquid becomes intensely hot and even 
boils over. In either case it is utterly useless. In warm 
weather the number of rods of tin added at first is reduced 
to two or even one, and in extreme cases the process may 
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be started with half a handfal of feathered tin, yery clean 
and diy. The bowl may also be set in a stream of cold 
water. In time of frost eight or ten rods may be put in at 
the beginning. The process is very mnch easier if from 
half-a-pint to a pint of bowl-spirit of a former batch is 
added to the acid before introducing the tin. 

The spirit when finished marks from 58° to 66*^ Tw. and 
contains abont 2-^ ozs. metallic tin per lb. In winter it is 
tolerably permanent, bnt in snmmer it grows opaqne in a 
short time, and deposits a dense yellowish mass, nnfit for use. 

This spirit was originally employed for grounding cochi- 
neal colours upon woollens, but it is an excellent mordant 
for cottons. 

A so-called " purple- spirit " may be made by heating 
bowl-spirit very gently, and letting it take up more tin till 
it reaches 80° Tw. It is very unstable. 

Aniline Spirity so-called from its uses, is made with 

Single aquafortis, 32° Tw. .... 5 galls. 
Muriatic acid, 32° Tw. . • . • • 24. galls. 
Tin, in the rod ...... 12 lbs. 

The acids are mixed and about 12 bars of tin are entered 
at once, working as directed for " red-cotton spirits " till all 
is taken up. This spirit is of a deep reddish amber, and 
contains about 2 ozs. tin per lb. of acid. It is very useful 
in cotton-dyeing. 

In all receipts where nitric acid predominates in quantity 
along with from 10 to 12 per cent, of a chloride the pro- 
duct will be of the same class as the last-mentioned spirits. 

There is another class of tin mordants where the tin, 
or its oxide, plays the part of an acid, in combination 
with soda or potash. 

The most important of these bodies is the stannate of 
soda, otherwise known as preparing salt, and much used in 
preparing both cottons and mixed goods for printing in 
steam styles. It is never now made by dyers or printers 
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for their own nse, so there is no occasion to describe its 
mannfacture. It nsnally contains, if sold in the hydra ted 
or crystalline state, from 20 to 27 per cent, of water, and 
is sometimes sophisticated with common salt. 

To ascertain the valne a weighed portion of the sample 
is dissolved in water, pnre mnriatic acid is added till 
the solution is very slightly acid, and some slips of clear 
and pure zinc are then added. The tin is thereby de- 
posited in a spongy metallic state ; it is collected, washed, 
dissolved in a little pnre mnriatic acid, and its quantity is 
determined as directed under tin crystals. 

The specific gravity of the solution of a given weight of 
the stannate gives no clue to its value. 

Certain compound stannates, such as the arsenio-stan- 
nates, phospho-stannates, silico- stannates, alumino-stan- 
nates, Ac, have been proposed as substitutes for the simple 
stannate, but they do not seem to have possessed any dis- 
tinct advantage. 

Stannate of potash is dearer than the stannate of soda, 
and having no superiority has been abandoned. 

The stannites of soda and potash are made by dissolving 
the protoxide of tin (stantious oxide) in an alkali. They 
can scarcely be said to be in practical use. 



Tungsten Mordants. 

Tungstate of soda has been suggested as a substitute for 
the stannate of soda as a preparing salt, but with un- 
favourable results. Chloride of tungsten has been pro- 
posed as a mordant for woollen dyeing, but has been again 
abandoned* 

Zinc Mordants. 

The salts of zinc have little disposition to attach them- 
selves either to colouring matters or to organic fibres. 
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Chloride of zinc (muriate of zinc or in some old receipts 
butter of zinc) serves to prevent colours drying up, on ac- 
count of its power of attracting moisture from the atmo- 
sphere. It serves also to fix the alumina of aluminate o£ 
soda (alkaline pink mordant) upon the fibre. It has also 
been proposed for dyeing sandal-wood scarlets, a colour 
which has never come into commercial demand; 

The acetate of zinc was formerly used in >dyeing mu- 
rexide yellows, a colour now discarded. 

Two mordants lately introduced, and not yet thoroughly 
appreciated, are of an anomalous nature, having nothing of 
the character of metallic salts. They are usef al for cottons, 
and in certain cases for woollens. 

The first of these is silica. Cotton yams, well worked 
in a solution of the silicate of soda and then taken through 
weak sours (sulphuric acid diluted to 1^° or 2° Tw.), take 
up a number of colours very readily. 

Sulphur is another mordant of the same class. It is 
generally applied by working in a solution of hyposulphite 
of soda in water at 158^ F., to which muriatic acid equal 
in weight to the hyposulphite has been added. Both these 
mordants, sulphur and silica, commend themselves to the 
notice of the student, and will probably be found of wider 
use than is yet expected. 

The so-called organic mordants have little in common 
with each other. 

Under this head we include, firstly, tannin in its various 
forms. The so-called astringents are a very numerous 
class of organic bodies, all containing more or less of this 
principle, to which their efficacy is owing. They include 
gall-nuts, myrobalans, sumac, divi-divi, pomegranate bark, 
oak-bark, extracts of chestnut, kino, extract of Canadian 
hemlock, known in commerce as '* tamarac," catechu, and 
many others. 

The finest and most valuable of these are gall-nuts, or 
nut-galls, an excrescence formed by the puncture of the 
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gull-fly upon tlie twigs of certain species of oaks. The 
best quality, those from Aleppo, contain on an average 
from 60 to 77 per cent, of tannin. Chinese galls range 
from 58 to 77 per cent., and Smyrna galls from 33 to GO 
per cent. They are preferred to other astringents, inas- 
much as the tannin which they contain is not accompanied 
by mnch colouring matter. Consequently they can be 
used in mordanting cottons and silks which are to receive 
light and bright shades. True Aleppo galls are some- 
times blackish grey, greenish and blneish, with white ex- 
crescences, and feel heavy. The Chinese galls are irregular 
in shape, and are studded over with conical knobs or 
projections. The French, Istrian, Dalmatian, <&c., galls 
are much inferior, and are rarely seen in the English 
market. 

Myrobalans, myrabolans, or myrabolams, sometimes 
abridged into " myrabs," are produced by Terminalia Che- 
hula, an Indian tree. In size and shape they somewhat 
resemble dried plums, and should be of a pale stone colour, 
free from black spots and worm-holes, firm and hard. 
They should ring like fragments of pottery when shaken 
up, and if crushed under the hammer and moistened they 
should form a very glutinous paste. 

If bought ground, as is generally the case in small es. 
tablishments, they are sometimes found mixed with wild 
galls, spoiled sumac, and divi-divi. Those impurities are 
best detected by means of the microscope. 

Myrobalans are on an average decidedly stronger than 
sumac, and are much used for dyeing a full jet black upon 
the cotton warps of delaines, &c. Many dyers use them 
in fixing the aniline colours, <&c., upon vegetable fibre, as 
the oily and glutinous principles which they contain, assist 
the action of the tannin. Divi-divi, livi-divi, or libi-divi, 
the fruit of a South American tree named Gdesalpinia 
coriaria, is still stronger than myrobalans. It is met with 
in the shape of pods containing flat seeds of a bright brown 
colour^ Divi-divi dyes excellent blacks upon cotton along 
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with nitrate or acetate of iron, but the colouring matter 
which accompanies the tannin renders it of little use for 
lighter shades. It should in any case be used in the shape 
of a clear decoction, since if the goods are steeped or 
worked among the ware, fragments of the ground husks 
attach themselves to the fibre, where they cling very tena- 
ciously, acting the part of a resist and giving the pieces or 
yarns a spotty appearance. 

Sumac, sumach, or shumach is made of the leaves and 
stalks of a shrub known as Bhiis cotinus, cultivated in the 
countries bordering on the Mediterranean. The finest 
quality is from Alcamo, in Sicily. When ground to 
powder it appears green and bright, and the decoction has 
a smell not unlike tea. The second Sicilian quality is of 
a more reddish or yellowish tint. The best Spanish 
growths, such as that of Priego, are of a fawn colour. Very 
good sumacs are now produced in America. 

Sumacs, from whatever source, should be dry, loose, and 
bright. If caked together they have been at one time wet, 
and will be found to have lost strength very seriously. If 
dull they have probably been kept too long. 

On burning a weighed quantity to ashes, sand is some- 
times found to the extent of 10 per cent. 

Sumac is weaker than myrobalans, and, at the same 
time, generally costs more. It is less used as a mordant 
in England than upon the Continent, where myrobalans 
have been slow in coming into general use. Pomegranate 
bark an^ the rinds of the fruit are about equal in value to 
sumac, to which they are preferred in Spain. In Englai-d 
they are. rarely used. They yield a very fine rich black. 

Extract of chestnut is rarely met with in this country 
under its own name, but it is sometimes added to extracts 
of the dye-woods. Tamarac is now to be met with in the 
English market and dyes good blacks. 

Catechu, cutch, and gambir, though rich in tannin, and 
though much used in cotton dyeing and printing, can 
scarcely be said to play the part of mordants. 
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The active principle in all these bodies, tannin, formerly 
called tannic acid, is, when pure, a whitish powder, of no 
smell and of an exceedingly astringent taste. It dissolves 
freely in water, and less readily in alcohol. It is now to 
be bought in the pnre state, and in most delicate operations 
is preferred to any of the crude astringents, as it never 
varies in its composition and introduces no colouring or 
other foreign matter. 

As a mordant it is combined in practice with several 
other agents according to circumstances. It forms a white 
precipitate with a solution of tartar emetic, and if cotton 
is worked in solution of tannin and then passed into a bath 
of tartar emetic, the same precipitate is formed upon the 
ftbre as an insoluble layer wbich serves to fix certain coal- 
tar colours. 

It is employed also before or after a salt of tin, with 
which it also unites to form an insoluble compound. 

Tannic acid may be used also along with the animal 
mordants, and with the oily mordants, both of which will 
be touched upon below. 

Tannin, whether in the pure state or in the state of an 
astringent vegetable matter, when in decoction, or in the 
presence of a ferment, undergoes a decomposition which 
renders it useless, or rather hurtful. It is split up into 
gallic acid and glucose, and then no longer gives a black 
dye with the salts of iron, and ceases to act as a mordant. 
This change may be arrested by the presence of small 
quantities of ferment destroyers, such as the chlorjdeof zinc, 
or phenol (carbolic acid). The methods for determining 
the proportion of tannin in dye wares are not quite free 
from difficulties, and none of them seem equally well 
adapted to all cases. On no subject do the determinations 
of eminent authorities differ so widely. 



76 DYEING AND TISSUE-PSINTIKQ. 



on Mordants. 

Bodies of this class were first brought into use in the 
process of Turkey red dyeing, the fatty matter selected 
being a certain kind of olive oil known as "emulsive oil " 
(Jiuile toy^ma/nte). It is known by the property that if 
well beaten or shaken up with water it does not separate 
out and rise to the surface, but remains for a long time 
mixed up with the water, in a state of very intimate divi- 
sion. 

Methods were gradually discovered of giving this pro- 
perty to oils at pleasure, and that to a greater extent. 
Thus a free fatty acid, such as the oleic, was added 
to the oil, or a small proportion of sulphuric acid, whicfh 
after being well worked up in the oil, was afterwards 
neutralized with an alkali. Latterly castor oil is com- 
pletely decomposed by means of sulphuric acid, and the 
free ricinole'ic acid, in combination with an alkali, is sold 
as " alizarine oil," or " Turkey red oil." A sulpholeic 
compound obtained in a similar mauner, and an acid pre- 
pared from resin, the pyroterebic, are also sold, singly or in 
mixture with the above. 

The uses of the so-called " alizarine oil " are extending. 

Various oil mixtures have been proposed for use in 
printing, principally in pigment styles. 

Thus resin has been dissolved in linseed oil ; shellac has 
been used in an ammoniacal solution. Copal is sometimes 
softened in acetone, and then dissolved in the essential oil 
of lavender. India-rubber dissolved in petroleum and in 
coal-tar oils has also served as a vehicle for pigment 
colours. 

The difficulties to be overcome in this direction are not 
merely the inflammable nature of the mixtures, but their 
tendency to spread and blur the design. These objections 
have not yet been overcome on a commercial scale. 

Soap not unfrequently acts as a mordant. Sometimes 
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^oods are soaped and dyed without rinsing. Sometimes 
soap is added to the dye-beck, and sometimes the goods are 
passed from a soap-beck into sonrs, or the solntion of an 
acid salt, which causes a film of fatty acid to be deposited 
on the fibre. 

Animal Mordants, 

These compounds are highly nitrogenous bodies which 
can be applied to vegetable fibres and there coagulated or 
otherwise fixed. Hence the tissue becomes superficially 
converted into animal matter, and can be dyed or printed 
jnst like silk or wool. 

Their action is consequently quite unlike that of the 
naordants previously mentioned, since their union with the 
fibre to be dyed is purely mechanical. 

Of these animal mordants the most useful is albumen. 
This substance is met with in its purest form as white of 
egg. In countries where eggs are cheap, the whites are 
carefully dried down to a solid mass at a very gentle heat- 
— say 112** F. It can then be preserved for a very consi- 
derable time, and when wanted for use it is re-dis- 
solved in water at about the same temperature, or even 
lower. It is generally used in the proportion of 1 lb. per 
qaart of water, and is thickened with gum-tragacanth 
mucilage. It is then ground up very finely with the 
colour to be fixed, which may be either a pigment, such as 
Gnignet's green, chrome yellow, ultramarine, <&c., or one 
of the coal-tar colours. 

After printing, the goods are exposed to a temperature 
exceeding 160® F. In consequence the albumen is coagu- 
lated, i.e.<, converted into the insoluble modification, in 
which state it adheres firmly to the fibre and holds the 
colouring matter locked up in itself. In can then be re- 
moved only by the action of strong alkalies, or of acids, 
i.e., the muriatic, which injure the fibre. 

If desired to produce discharge efiects upon a colour 
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fixed with albumen, pepsine or the juice of the papaw^- 
tree {Carica pcvpaya) might be printed on suitably 
thickened, the goods being then exposed to a moist heat of 
93^ F. Under these circumstances the albumen is ren- 
dered soluble bj a process yerj similar to digestion in a 
living animal, and can afterwards be washed away. 

Albumen solutions may be preserved from putrefaction 
by the addition of small quantities of a bisulphite. It is 
coagulated by carbolic acid, and the salts of lead and 
mercury. 

Albumen, like all the animal mordants, is much less 
commonly nsed in dyeing than in printing. If cotton is 
to be mordanted, it is worked in water in which the alba- 
men has been dissolved, dried, heated to 160® F., and 
passed into the colour bath« The shades thus obtained are 
fast and brilliant, rivalling silks in beauty, but on the 
commercial scale it is difficult to get them perfectly even. 
They are also expensive. 

Blood albumen is obtained from the serum of the blood 
of sheep, oxen, &c. In its properties it agrees substan- 
tially with egg albumen, but it is not easily freed from the 
last residue of the colouring matter of the blood. For all 
except the brightest and most delicate shades it is pre- 
ferred by reason of its cheapness. It is said that it has 
recently been perfectly purified, and is consequently un- 
distinguishable from egg albumen. 

In. using commercial albumens, it is necessary to beware 
of insoluble matter, which sometimes refuses to amalga- 
mate with the colour to an even paste, and, if not carefully 
strained out, may cause smearing. 

Attempts have been made to obtain albumen from 
snails, from the roe of fishes, &c. ; but the practical diffi- 
culties in the way have not been entirely overcome. 

Albumen which has become partially insoluble may be 
restored, if heated, to about 98® F., in water containing 
2^ per cent, of muriatic acid and 7^ per cent, of the 
stomachs of calves or sheep, cut up into shreds, the pep- 
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sine being the active principle. The solution is filtered 
after the lapse of thirty-six hours, and neutralized with 
ammonia. 

Caseine, i.e., the curd of milk perfectly freed from fatty 
matter, is often used as a mordant, under the name of 
*' lactarine." It is dissolved in ammonia, mixed with the 
colour, thickened, printed, and fixed by steaming. The 
fixation does not, as in albumen, depend on a process of 
coa^lation, but on the escape of the ammonia. 

The colours thus fixed are less fast than if printed with 
albumen, but the article is cheaper, and the colours are by 
some good judges considered to work better. It is, how- 
ever, capricious, the mixed colour sometimes becoming 
clotty, and spoiling, under circumstances not fully under- 
stood. In tdl cases it is necessary to keep the solution of 
caseine or the mixed colour as cool as possible. 

Vegetable gluten has been used for the same purpose as 
albumen and caseine, though with no marked advan- 
tage. 

The whitest kinds of gelatine — in other words, glue — 
have l>een used for animalizing cotton goods and in pigment 
styles. After printing or dyeing, the fixation is effected either 
by a passage through a solution of tannin, with or without 
alum, or by ageing, steaming^ and passage through a salt 
of mercury (Lightfoot's patent), generally corrosive subli- 
mate. 

Argol, the bitartrate of potash, known also as tartar, 
and cream of tartar, is a substance very extensively used 
in dyeing, especially woollens. That it plays an active 
part in the production of many colours, e.^., the cochineal 
shades, is admitted, though whether it is rightly termed a 
mordant is open to discussion. Some maintain that with 
a decoction of cochineal it forms a small quantity of car- 
mine, by precipitating, a part — ^and that the finest part — 
of the colouring matter in solution. Others suppose that 
it has a modifying action upon the pores of the fibre, 
enabling them more readily to take up the colour. 
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There are seyeral grades of this useful substance. Rc<3 
argol, the deposit from the fermentation of red wines, 
slightly refined, is used in dyeing dark colours. Whit© 
argol is the deposit from white wines. The masses 
taken from the fermenting-tuns are dissolved in boilings 
water, skimmed, strained, and allowed to crystallize. 

All argols and tartars should be free from sulphuric 
acid and soluble sulphates, — beyond slight traces, — ^from 
chlorides and from any notable quantity of lime. 

If white argol is still further purified, it is known suc- 
cessively as grey tartar, and white tartar, or tartar crys- 
tals. 

As the tartars and argols have risen in price since the 
destruction among the vines caused by the Oidium, the 
Phylloxera, &c., a variety of substitutes have been intro- 
duced under such names as pro-argol, pro-tartar, tartar sub- 
stitute, liquid tartar, essence of tartar, <&c. 

These mixtures contain genuine argol in different pro- 
portions, along with alum, common salt, alkaline sulphates 
and bisulphates^ oxalic and acetic acids. 

Lactic acid and the lactates have been proposed as sub- 
stitutes for tartaric acid and the tartrates, though not with 
any marked success. 

" Alterants " is a name given to bodies, which, without 
taking any marked part in promoting the attachment of 
the dye to the fibre, modify its nature generally, so as to 
make it brighter and more beautiful. In this respect they 
agree very closely with 



Raising Agents. 

Both in dyeing and printing — chiefly as regards madder 
work in the latter — after the colour has been fixed upon 
the fibre or tissue, it is submitted to a final process known 
as " raising," blooming, brightening (French avivage, Ger- 
man sclwenen). This is effected in very different manners, 



MORDANTS. 81 

according to the natnre of the case. Sometimes the goods 
are taken through a weak acid, or a weak solution of a tin 
mordant. Sometimes, again, as in the case of madder 
work with the root, snccessive soapings are applied. In 
many oases a small quantity of a brighter and more beanti- 
ial, thongh often less fast colour, is either added to the 
dye-heck towards the close of the operation, or the goods 
are passed through it in a separate bath. 

The process is then generally known as '^ topping," and 
is effected by means of magenta, saffranine, the aniliue 
violets, the orchil colours, &o,, applied upon a ground got 
np with the woods, Ac. Goods thus " topped " very fre- 
quently lose their beauty after a short exposure to air and 
sunshine. 

Levelling Agents. 

It is sometimes necessary to add to the dye-beck a body 
which, instead of promoting the adhesion of the dye to the 
fibre, has the very opposite effect. There are certain 
colours which combine so eagerly with the goods to be 
dyed, that it is difficult to get an even shade, the portions 
first immersed into the dye liquid taking up more than 
their share. This is particularly the case in dyeing wool 
with certain of the aniline colours. To prevent this in- 
convenience, and to cause the colour to be evenly dis- 
tributed over the whole surface to be dyed, a quantity of 
the crystallized sulphate of soda, known otherwise as 
Glauber's salt, and in many dye-houses as Sally Nixon, — a 
corruption for scbl enixmn^ — is added. This salt diminishes 
the affinity of the colour for the fibre, so that it is deposited 
slowly and evenly. Many other neutral salts would have 
the same effect ; but the sulphate of soda is preferred as 
being cheap, readily procurable, and having little action 
upon the tone of the dye wares. Upon certain colours, 
e,g., those of the woods, it acts as a feeble alkali. 

G 
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General Instructions on Dyeing. 

We will first notice the vessels used to receive and con- 
tain the goods to be dyed, the colonring matters, and the 
water necessary to hold the latter in solution. They are 
called by a variety of names, as vats (German kuepe) — 
a term generally restricted to indigo work — becks, 
troughs, pans, kettles, baths, *' holes," cisterns, <&c. The 
material of which they are constructed differs accord- 
ing to the kind of work to be done. For blacks and 
other dark colours, iron and copper are often employed. 
For bright or light shades, such as the bulk of the aniline 
colours, cochineal, and safflower work, <&c., block tin is 
preferable : it is not easily acted upon by such feebly acid 
and alkaline solutions as are used in dyeing; and if a trace 
of the metal is dissolved, it is not calculated to deprive the 
colour of its lustre and purity. Block tin has the further 
advantage that the dyer, on beginning a fresh lot of goods, 
can easily see whether the pan is perfectly clean. Its chief 
defect is the comparatively high expense. 

All metal dye-pans can be heated either by an open fire 
placed beneath, or by means of steam^a steam-jacket 
enclosing the pan being, in this case, the usual arrange- 
ment. 

Whether an open fire or steam is preferable is a ques- 
tion on which there is some difference of opinion ; but 
where an exact regulation of heat is essential, e.g., when 
the temperature has to be gradually raised to a boil within 
a certain time, or when a given degree of the thermometer 
must not be exceeded, steam will be found the more con- 
venient. 

Wooden dye vessels are much used on the large scale. 
They are in some cases made of stout staves, held together 
by hoops, like a cask, an arrangement common for indigo 
vats, and fitted, for woollen dyeing, with a steam-jacket. 
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KectaDgnlar trouglis and cisterns of wood, made ofairong 
planks, held together with iron bolts and cramps on the 
outside, are mnch in nse. Heat is applied when needful bj 
blo^ng steam directly into the liquid* Snch wooden 
vessels, especially if they have been used at a boiling tem- 
perature, can seldom be got absolutely clean, as the mor* 
dants and dye- wares soak into the wood. Consequently^ 
these dye troughs should be kept as far as possible for the 
same class of work. It would be ridiculous to dye a log- 
"wood black in a wooden dye-hole one day, and the next to 
nse it for a cochineal scarlet, or a maize shade. 

Troughs, tanks, and cisterns of stone are in many 
respects preferable to those of wood, as they can be much 
more easily kept clean. They are made of plates of slate 
or hard grit-stone, joined by means of grooves and acid- 
proof cements, and stayed with iron bars outside. They 
are heated by blowing in steam. 

The quantity of water required for a dyeing operation is 
much greater than what is merely needed to dissolve the 
colouring matters. It must afford free working room, so 
that the goods do not lie crowded together or doubled upon 
themselves, but fully spread out. If there is not sufficient 
room, the shades dyed will be uneven and cloudy, darker 
in some parts than in others. '^ A water '' is a common ex- 
pression for the quantity of water needful for a certain 
weight of goods. Hence to " make up a water " has the 
same meaning as to " stuff a hole," or to charge a dye- 
pan with the requisite wares. To boil a cotton cord piece 
in " two fustics " means to boil it successively in two lots 
of fustic liquor, each enough for free working. 

Dye-vessels of whatever material or shape, except so 
small as to be portable, are fitted with taps for running in 
either hot or cold water, and with a large outlet cock or 
valve for running off spent dye-liquors. 

When a bath is charged with the needful water, wares, 
<fec., the introduction of the goods to be dyed is spoken of 
as " entering " them, and their removal as " lifting." As a 
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rale, the goods before being entered in the dye-pan require 
to be thoroDghlj wetted ; without this precaution there is 
danger of the colour working on irregularly. 

It is in most cases necessary that the goods during the 
process of dyeing shonld be kept in motion, either from 
time to time, or constantly. If a skein of yarn were sns- 
pended in a dye-pan of any kind and left motionless, the 
part outside the liquid would remain uncoloufed, but that 
on and a little below the surface would be found more deeply 
dyed than the rest of the yarn, on the same principle that 
a drop of some coloured liquid if thrown upon white cloth 
or blotting-paper and allowed to evaporate leaves a stain, 
palest in the centre and becoming darker towards the 
circumference. The means of moving, or, as it is techni- 
cally called, working or taming the goods, differs accord- 
ing to their mechanical condition. Loose wool, rags, and 
cotton wool are sin^ply tnrned about by hand by means of 
a stout wooden pole. Hanks of yam and thread, whether 
of cotton, wool, or silk, if on the small scale, are suspended 
by means of a wooden rod thrust through them and resting 
with its ends on the sides of the pan or beck. They are 
then raised and lowered by hand, and frequently turned, 
so that the undermost part is raised to the top, &c. Various 
mechanical arrangements have been introduced for yarn 
dyeing on the large scale, of which a more regular and 
constant circulation of the goods in the dye-liquor, or as 
it is technically called the " flot," is kept up. 

For piece-dyeing a variety of arrangements are required. 
For woollen and worsted piece goods, where the dyeing is 
done at a boiling temperature, a wince is fixed over the 
dye-pan. The piece is lowered into the liquid, and when 
it is entirely unwound the handle is turned in the opposite 
direction, and the cloth is wound on to the roller again, 
this alternate process being continued till the shade in- 
tended has been reached. At the beginning of the process 
great speed is required, so that the whole of the piece may, 
practically speaking, enter the liquid at the same time, and 
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no portion have tlie opportunity of absorbing more dye 
than the rest. 

During this whole unwinding and re- winding process, 
great care must be taken, especially in case of thin goods, 
that the piece does not get entangled, twisted, or doubled 
across, as in addition to the risk of tearing the shade dyed 
would most likely be uneyen. 

In large establishments the winces are turned by power, 
the movement being reyersed as soon as the piece is en- 
tirely unwound. Greater speed is thus obtained, and the 
man in charge of the beck can giye his whole attention to 
even rolling and unrolling, &c. 

In other cases the pieces, instead of entering the dye- 
vessel perpendicularly and returning in the same direction, 
are made to travel over rollers fixed in a long cistern 
beneath the sui^face of the liquid. The pieces are either 
fastened together end to end, so as to form an endless 
chain which circulates in the beck or cistern for a required 
time, or they simply enter at one end and pass out at the 
other. The machinery is capable of being regulated so 
that a piece msiy move through the liquid at a known 
speed. 

Arrangements of this kind are very extensively used in 
dyeing cotton piece goods and in calico-printing, where the 
tissues, after or before the printing in the exact sense of 
the word, have to be run through some solution, as in the 
madder style, in the dunging process, &c. 

The padding-machine (Klotz-machine, German) is a 
further modification. Here the pieces not merely travel 
regularly underneath the liquid, but they are made to pass 
between rollers covered with an elastic material, so that 
the colouring-matter, mordant, &c., is forced into the pores 
of the tissue. " Padding " is very much used in dyeing 
the cotton warps of mixed piece-goods, in applying the 
"prepare" to delaines for steam styles, in mordanting 
with alizarine oil,-<&c. 

One method of insuring regularity in dyeing, especially 
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in the case of colours whicli work very readilj on to the 
fibre, is to add the required quantity of dye, not all in one 
dose at the beginning of the process, but to divide it. into 
portions, or introduce them by degrees. Such precautions 
are more necessary for wool and silk than for cotton and 
linen, which take up most colours less readily. 

In all cases, when anything has to be added to the dye- 
beck, the goods must be taken out, "lifted," and not re- 
entered till the liquid has been thoroughly stirred up so 
that all parts of it may be equal in strength and composi- 
tion. "No substances should be added in the solid state, 
except there is ample time for them to become dissolved 
and mixed before introducing the goods. Dye-wares which 
have a high tinctorial power, such as the aniline colours, 
should not only be dissolved in a separate vessel, but should 
be filtered preferably through fine flannel before adding to 
the bath. .The smallest undissolved particle, e.g,^ of un- 
dissolved magenta, is liable to occasion a very troublesome 
spot. Extract of indigo is also the better for solution in a 
separate vessel and filtration before adding to the dye-beck. 

Another point to be attended to for insuring evenness 
is to begin dyeing at a low temperature which is gradually 
raised to a boil. In many of the dyeing receipts which 
follow, this precaution is prescribed as necessary. Some- 
the various dye-wares have to be all boiled up together in 
the dye-pan at the outset ; but in such cases it is mostly 
necessary to cool {ahschrecJcen^ Germ.) before entering the 
goods. 

The care taken to bring all portions of the lot of goods 
dyed at once to the same shade of colour is greater in case 
of yams than of loose unspun wool and cotton wool. Any 
little irregularity of depth in the latter disappears when 
the fibres are mixed and worked up together in the mechani- 
cal operations to which they are next submitted. To such 
an extent is this the case that grey woollen yarns are 
often produced by scribbling up together undyed wool 
with a certain proportion of black and of deep vat blue 
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'wool, and then spinning the mixture. In picce-gc ods the 
necessity for perfect evenness is the greatest, since if an 
error is once made it cannot disappear in any subsequent 
operation. 

As the process of dyeing a lot of goods goes on, little 
bits of the yarn or small swatches from the end of the 
piece are from time to time cut off and compared with the 
pattern. In case of piece-goods, it is often more con- 
venient to fasten loosely to the end or side of the piece 
some little swatches of the same kind of material for the 
purpose of examination. In comparing such trial bits 
with the pattern, the dyer should have the advantage of -a 
north light — the direct rays of the sun being deceptive in 
comparing colours. He will notice whether the shade is 
hit, or whether a more prolonged working or the addition 
of a trifle more of any of the dye- wares is needful. It 
must be remembered that no two samples of dye-wares 
can be found exactly equal in strength, and that the appe- 
tite for colour, if it may so be expressed,of wools and cottons 
of different growths and different seasons varies, so that the 
use of a fixed proportion of ware to a given weight of 
goods will not always give exactly the same shade. Hence 
constant watchfulness is needed. 

In foggy weather, or in the night, colours may be com- 
pared by means of the electric light, which will render 
great service in dye-works. 

In comparing the trial bit with the pattern, they are 
generally first placed side by side below the eye, and looked 
down upon, thus judging by reflected light. They are next 
compared "o"ver-hand," i.e., they are held up to the light, 
and the eye is directed along the surface, thus catching the 
light transmitted through a portion of the fibre. A judg- 
ment must be formed quickly, as a prolonged gaze at 
bright colours, e.g.^ magenta, eosine, cochineal scarlet, (&c., 
fatigues the eye and renders it unable to perceive nice 
grades of difference. 

The essentials in matching-off are a delicate eye for 
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colonr, and judgment based upon experience. The first of 
these qualifications enables the dyer to observe accurately, 
whilst the second shows him how to interpret hi-s obserya- 
tions. An outsider, if shown a piece of a cochineal-scarlet 
cloth may see whether the shade is deep or light, even or 
uneven, &c, ; but an experienced " grain "-dyer will be 
able to decide whether it has had a deficiency or an excess 
of mordant, of argol, &c. At the same time he cannot ex- 
plain in words the indications on which he founds his 
judgment. Colour- matching, therefore, can only be learnt 
by practice. 

It may be here usef al to explain what is really demanded 
of the dyer. It is very easy, no doubt, to produce upon a 
small piece of a woollen cloth, e.g., a green colour, there 
being no precise limitation as to its shade and tone. But 
the dyer is required, in practice, to get up a green shade 
which shall be perfectly even, bright, well-nourished, and 
moreover, which shall neither be lighter nor darker, and 
shall incline neither more to the yellow nor to the blue than 
does the pattern supplied. This colour he must be able to 
produce upon hundreds of pieces or bales of yarn, possibly 
not all woven or spun from raw material of the same 
growth. 

When the exact shade has been hit, the further treat- 
ment of the goods varies. In most cases rinsing in water 
is required, sometimes at once ; at other times not till the 
goods have had time to cool. With some particular 
colours rinsing is not admissible at all. 

Intermediate rinsings, in the course of a dyeing process 
are often required, e,g., after the goods have been mor- 
danted, before entering them in the colour-bath, the object 
being not to introduce into the latter any mordant, Ac, 
which has not become attached to the fibre, but is merely 
held in a loose state between the threads. Several other 
operations are resorted to for the same purpose. The goods 
are left on a roller, or hung up over spar- work, in order to 
drain ; or they are placed in a centrifugal machine and 
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freed from sucli useless moisture by " whizzing." Yams, 
cotton or wooUeu, are very often wrung for the same pur- 
pose on being transferred from one dye-bath to another, 
and pieces are squeezed or " nipped " by being passed be- 
tween a pair of rollers. 

It is sometimes necessary before adding either mordants 
or dye- wares to the water to be used in a dyeing process 
to " clear it," by letting it boil up in the beck or pan to 
be used, with a little of the mordant to be employed, and 
carefully skiniming off any impurities which rise to the 
surface. It need scarcely be said that if the pan is clean 
and the water pure, no such impurities can collect and the 
process is needless. 

After rinsing follows the final operation, drying. This 
is generally performed in a room well ventilated, not too 
copiously lighted, and heated by means of steam pipes. 
Safflower shades should be dried in the dark, and without 
any rise of temperature, in a current of cold air. 

Where the air is free from smoke, acid fumes, &o., many 
colours may, in favourable weather, be dried in the open 
air. This is very generally done with vat blues, cochineal 
scarlets, &c. 

An operation which is not nnfrequently required at 
various stages of dyeing processes is airing, or lieing. The 
goods are left, sometimes spread out and sometimes in 
heaps, for a certain time to undergo chemical changes, de- 
pendent mainly upon the absorption of oxygen from the 
atmosphere. This process, in fact, much resembles the 
"ageing " resorted to in calico-printing. 



Cotton Dyeing. 



The " ajQ&nity " of cotton for colouring matters is gene- 
rally feebler than that of silk or woollen. Few dye- wares 
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play, with it, the part of substantive colours, t.e., attach 
themselves to it without a mordant, safflower red and re- 
duccd indigo (in the vat), being the best known exceptions. 
Cotton bears contact with alkalies much better than silk or 
wool, and is in return much more readily injured by strong 
acid solutions. Hence it can be dyed by the help of the 
stannates, plumbates, and aluminates of soda. Containing 
no sulphur, there is no fear of its blackening preparations 
of lead, tin, <&c. It easily takes oxides of iron, manganese, 
<&c., from their solutions, and can thus be dyed a variety of 
shades, as browns, bronzes, buffs, blacks, (by treatment with 
iron and a subsequent passage through an astringent, (&C.), 
Prussian blues, copper blueish greens, lead yellows and 
oranges. These colours, into which, with the exception of 
the blacks just mentioned, organic matter does not enter, 
are cheap, easily applied, and very fairly permanent. Prus- 
sian blues fade somewhat on exposure to light, but regain 
their colour in the dark. The lead yellows and oranges 
(chromates) stand well, unless exposed to the fumes of 
sulphuretted hydrogen. Manganese bronzes and iron-buffs 
stand as long as the cloth to which they are applied holds 
together. 

On the other hand, certain organic colours, such as 
picric acid, the weed-products, i.e., orchil and cudbear, 
cannot be worked upon cotton without the aid of animal 
mordants. The aniline colours are fixed upon cotton by 
means of tannin, alizarine oil, and the mixed mordant of 
acetate of alumina and arsenite of soda. 

Aniline black, however, gives much more satisfactory 
results upon cottons than upon woollens. 

In cotton dyeing the goods are Worked in the mordant, 
as a rule, first, before being immersed in the dye liquids. 
Cotton is also generally dyed at lower temperatures than 
wool ; often at about 90® to 100® F., and very frequently 
in the cold. 

The most difficult task of the cotton dyer is in the case 
of the cotton warps of mixed goods, where the warp is 
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wool or worsted. Here lie is required to produce upon a 
more refractory material, colours so nearly alike in depth, 
tone, and brightness, to the wool or worsted, that the piece 
appears uniform and free from anything of a " cheeky " 
character. 

We now insert a selection of receipts for the production 
of the principal colours upon cotton wool, cotton yarns and 
threads, and piece goods, so as to show the scope of this 
department of the art. 



Aniline Black on Cotton Yam (100 lbs.). 

Mix 6 lbs. 9 oz. aniline oil with 8|- lbs. muriatic acid at 
32° Tw. Let cool, and add the solution of 4 lbs. 6 ozs. 
chlorate of potash in 66 parts of water. Then add 431. 
pints of chloride of iron at 30** Tw. 

The yarns, previously bleached, are placed for 8 to 10 
noiffs in this mixture, which must be previously let down 
with a sufficient quantity of water at about 100° F. Lift 
and place the yams in soda solution at 2V Tw. for half-an- 
honr to neutralize the excess of acid. Wash and steep for 
half-an-honr in 33 quarts of water and 7 ozs. chromate of 
potash at about 112° F. This beck gives the dye more per- 
manence and prevents '' greening.'' Wash and work ijx 
the following mixture : — 

Alizarine oil • • • .17-^ ozs. 

Potash 2 lbs. 3 ozs. 

Water , . . . ,33 quarts. 

Dry at once. 

This process may be nsed for linen, hemp, jute, or silk, 
as well as for cotton, whether in yarns or pieces. 
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Another Aniline Black. 

For each ponnd of cotton yam take 3 j. of bine-stone dis- 
solved in water, made very feebly acid with mnriatic acid. 
Give seven tnrns and wring well. Dissolve ^ lb. hypo- 
sulphite of soda per gallon water at 120® F., five tnrns and 
wash well. Dye cold in chlorate of potash 8 ozs., sal- 
ammoniac 3 ozs., mnriate of aniline 4- lb., in snjQGlcient water, 
seven turns quickly and wring well. Hang up even at 
77° F. for 48 hours, and raise to 84° F. Take through 
either bichromate or weak soda-lye and wash well. If 
reddish when dry, take through a very weak chloride of 
lime water. 

Another Aniline Blapic, 

Take 1 lb. muriate of aniline, 6 ozs. chlorate of potash, 
4 ozs. blue-stone. Dissolve the aniline salt in ^ gallon 
boiling water and let cool. Dissolve the chlorate of potash 
and the blue-stone in the same manner in half a gallon of 
boiling water, let cool, and mix the two solutions. Dye 
the cotton in the cold mixture from 15 minutes to 1^ hour. 
Take out and expose to the air till the colour is a distinct 
green ; pass for five minutes into half a gallon of cold 
water, with 4- oz. bichromate of potash, and -I- oz. muriatic 
acid. Air a second time for half-an-hour, and rinse well 
in cold water. If too brown, work again for a few minutes 
in the first bath, and air again for about half-an-hour. 



Aniline Black with Oil (100 lbs. cotton). 

Prepare with alizarine oil. Then make up a water 
with : — 

Muriatic acid 9 lbs. 

Aniline oil 6 lbs. 
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Bichromate of potash . . • .12 lbs. 
Sulphnric acid • . • ^ .8 lbs. 

Work the cotton in this for an hoar, raise qnicklj to 
194° F., soap, take through oil again, and dry. 

Fast Black (100 lbs,). 

Dissolve 24 lbs. extract of logwood in a hot water, add 
l^- lb. bine-stone, enter the yam, g^ye a few turns, and 
wash. Add to a fresh cold water 2 lbs. bichromate of 
potash and \\ lb. nitrate of iron. Take the yams through 
this and back again to the first water, to which have been 
meantime added 2 lbs. soda crystals and the same weight 
of olive oil. 



Bla>ck on Ootipn Wool (to stand fuUing, 60 lbs.). 

Extract of logwood . • . .14 lbs. 
Extract of bark . • . • lilb. 

Blue-stone ..... 4 lbs. 

Dissolve at a boil, enter the cotton wool, boil for 1l 
hour, and let stop in the liquid over night. Lift, let lie in 
heaps for two days; enter in a cold water containing^ 
copperas, 8 lbs., lixiviated chalk, 2 lbs. Take out after two- 
hours, let lie a day or two, rinse and raise at a hand heai 
with oil and soap. 



Black (11 lbs.). 

Dissolve in a water 1 lb. 1^ oz. solid extract of logwood 
and 1-|: oz. extract of bark. Boil the yam in this liquid till 
thoroughly saturated. Lift, wring, and enter in a fresK 
water with 7 ozs. quicklime. Five turns, wring, and enter 
in a water with 1 lb. li. oz. copperas ; ten turns and lift. 
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Into the logwood water are now pnt lO-^^ ozs. soda-ash. 
Enter, give ten turns, lift, and add 31- ozs. copperas ; five 
tarns mbre^ and the dyeing is complete. 

It is well to leave the yam in a heap for six hours after 
the logwood bath before passing into the lime-water. 



Another Black (220 lbs.). 

Boil for three hours with 88 lbs. extract of logwood ; 
lift, wring, and dry. Dissolve in a cold water 33 lbs. 
chromate of potash and 17-|-lbs. blue-stone ; enter and turn 
for an hour. Lift and return to the logwood beck at UO^ 
F., after having previously added 171. lb. soda-ash. Work 
for two hours and sadden with 11 lbs. copperas. 



Blvs Black for Sewing Cotton. 

Boil the yarn and ground with sumac ; mordant, wring 
out, and run through black liquor at 2® Tw. Raise with 
clear lime-water and wash in cold water. Sadden with 
logwood liquor and copperas in the same liquor, and it is 
then ready for sizing and polishing. 



Good Black (60 Ihs.). 

Boil 12 lbs. catch with 1-L lb. blue-stone ; put the yarn 
down in this all night ; work in the morning in a clear 
lime-water ; then add 6 quarts black liquor to a cold water, 
give four turns in this ; work again in clear lime-water, and 
wring up. Boil 30 lbs. ground logwood and 6 lbs. fustic, 
add the decoction to a hot water, work yarns six turns, 
lift, and add 1 quart black liquor, and wash off with the 
addition of a little oil and soda-ash if wanted soft. 
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Anotlier Black (60 lbs.). 

Boil 12 lbs. snmac ; steep yams oyer-niglit with the de- 
coction, and work as in the last receipt. If a blner shade 
is wanted omit the first lime-water. 



Logwood Black (60 lbs.). 

Boil 5 lbs. logwood extract and I4. lb. blue-stone ; put 
down yarns in this all night, and work the next morning 
in 6 quarts black liquor in a cold water. Work in a clear 
lime-water and wring. Then boil 5 lbs. logwood extract, 
^ lb. fustic extract, and add to a hot water, work yarns 
for half an hour, lift, and add 2 lbs. copperas ; wash and 
dry. 



Another Black (60 lbs.). 

Boil 6 lbs. logwood extract, 4. lb. fastic extract, and add 
to a Jx>iling water ; work yams for an hour, lift and wring. 
Dissolye 1 lb. chrome (bichromate of potash) and 1 lb. 
blue-stone, add to a cold water, give four turns, let off and 
wring ; add 2 lbs. soda crystals to the logwood liquor, give 
four turns, lift ; add 3 lbs. copperas, four turns more, wash 
and dry. 

Common Black (60 lbs,). 

Work in lime-water and wring ; then with 6 quarts black 
liquor in a cold water and wring. Lime again in a clear 
lime-water ; boil 24 lbs. ground logwood, add the decoction 
to a hot water, work five turns, lift, and add 2 lbs. cop- 
peras ; five turns more ; wash and dry. 
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Fast Black (60 lbs.). 

Giye a good blue groand in the indigo-yat. Then work 
as in the Logwood black receipt (p. 95). 



Black for Sewing Thread (55 lbs,). 

Boil ont 11 lbs. sumac in water. Steep for a night in 
the boiling liquid ; lift, work for an hour in black liquor at 
14® Tw. Lift and hang out five or six hours. Make up a 
fresh cold water with 17 ozs. lime and S^ ozs. chromate of 
potash, and work the thread till it is of a level brown 
colour. Binse and dye at 190® F. with 15 lbs. 5 ozs. log- 
wood, working for fifteen minutes. Rinse. 



Fast Blue Black on Cloth or Yam. 

Give a ground in the vat, take through vitriol sours, and 
wash well in cold water. Work the goods in sumac, and 
then pass into a water with 4 quarts copperas liquor at 10® 
Tw. Wring and raise with lime-water or bichromate of 
pptash, wash and enter into a logwood bath at 160^ F., add 
2 quarts copperas water at 10® Tw., and run through 
again. Wash, and then repeat the process with the log- 
wood and copperas. If not blue enough, add a little blue- 
stone along with the copperas. 

Piece goods require three or four turns, and yarns five 
or six turns in every operation. 



Black on Velveteens, 

Run the piece first through boiling logwood liquor 
(known in some districts as the slop-pan). Pass into a 
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fresli water, with 1 quart alnm- water and 1 qnarfc copperas, 
each at 6^ Tw. Wash and retnm to the logwood, and pass 
again into a water with 1 quart alum, 1 quart copperas, and 
3 quarts red liquor, and then wash. 

After washing the piece is transferred to a logwood-tub, 
nearly at a boil, holding about 50 gallons, and made up in 
the proportion of 1 lb. logwood to 3 galls, water. In this 
the piece is winced for half an hour. From this the piece 
is brought to a so-called " taking-off tub " of the same size, 
made up with 2 quarts alum-liquor at 6® Tw., 2 quarts cop- 
peras at the same strength, and 3 quarts red liquor. After 
wincing in this water the piece is lifted, washed, and re- 
turned to the logwood- tub, and the former dyeing and 
taking off repeated. After washing it is worked in log- 
wood for the third time, and 'Haken off" in a bath of 1 
gallon copperas at 6® Tw., and washed. The piece is next 
brought into a sumac tub, where it is winced as in the 
logwood, " taken off " in water to which 4 quarts of cop- 
peras solution have been added, washed, re-entered in the 
sumac tub, and again taken off in a bath made up with 2 
quarts copperas at 6® Tw., and 2 quarts blue-stone at 8® 
Tw., and it is then washed in cold water. 

The piece is then examined, and if not blue enough, or if 
of a reddish colour, it is entered in a tub of 50 gallons 
water and 5 gallons sumac liquor for half an hour at 150** * 
F. It is then " taken off " in water to which from 1 to 2 
quarts blue-stone liquor at 8^ Tw. have been added. The 
redder the tint the more sumac will be required, and the 
more blue-stone. If an excess of these wares is used the 
piece will show a greenish tint. 

If a piece appears green it is generally rejected, and has 
to be skipped. This process is done as follows : Boil in 
water, containing 30 lbs. soda-ash to 100 gallons, for two 
hours, lift, wash, and run through bleach liquor at 2® Tw. 
Pass into muriatic sours at li® Tw. at about 150® F., after 
which it ifl well washed and is ready for re-dyeing. 
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Bright and Very Deep Black. 

Boil in a water 8 lbs. solid extract of logwood and 1 lb. 
extract of bark for half an honr. Dissolve in the liquid 
1 lb. blue-stone ; enter in the hot liqnid and work for an 
honr ; raise to a boil and work for half an hour long-er*. 
Make up another hot water with 1 lb. bichromate of potasb. 
and 8 lbs. common salt ; enter yarns, work well, let cool, 
and wash. The liquid of the last bath should have a 
brown colour, but if it appears rather black, a little blue- 
stone must be added. 



Another Bright Black (10 lbs.). 

Prepare a water with 1 lb. logwood extract and 5 ozs. 
fustic extract ; boil yarn in this bath for fifteen minutes, 
and let stand over-night. The next morning lift, wring, 
enter in a water with ^ lb. bichromate of potash and 1^ lb. 
blue-stone ; work for fifteen minutes, lift and wring. To 
the first (logwood) bath add 2 ozs. soda crystals ; enter and 
work yarn for half an hour; lift, wring, and return, to the 
bichrome bath, to which 2i. ozs. copperas have been pre- 
viously added; wring again, and return to the logwood 
bath for half an hour ; lift, wring, and dye without wash- 
ing. It is finished brighter by taking once more to the 
logwood-bath, to which has been previously added a mix- 
ture made up of 1 oz. olive oil, i. pint of water, and 1 oz. 
soda-ash, beaten up to an emulsion. 



Blue Black on Cotton Velvets (10 lbs.). 

Work in a boiling soda-water, which when cold would 
mark 2iP Tw. Rinse ; steep over-night in the decoction of 
2 lbs. sumac ; lift, drain, and work for fifteen minutes in 
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black liquor at 6^ Hw, Work for another fifteen minntes 
in a cold water, with 1 lb. alnm and 1 lb. bine-stone; 
rinse and dje at 122® F., with 2 lbs. logwood and 4- lb. 
bark for fifteen to thirty minutes. 

To soften the goods take them through an emulsion of 
-|. lb. olive oil and a solution of 2i. ozs. potash. Dry. 



Sv/mac Black (110 lbs.). 

Prepare with 22 lbs. of sumac overnight at a boil ; enter 
in a fresh water with 15^ lbs. copperas and 85 ozs. pre- 
cipitated chalk. Work cold for an hour, lift, and expose 
to the air. Make up a freshwater with 6|- lbs. quicklime, 
and work till the goods are an even brown all over. 

Binse well, and dye in a fresh water at 167** F. with 65 
lbs. logwood and 11 lbs. bark. Sadden in the same water 
with 35 ozs. copperas. 



Light Blue on Cotton Wool (50 lbs,). 

Steep for some hours in the hot clear decoction of 8 lbs. 
sumac, lift, drain, and enter in a water at 167° F., contain- 
ing the clear solution of 4 ozs. Nicholson blue. Work for 
half an hour, lift, add to the flot 5 lbs. alum previously 
dissolved ; re-enter the cotton wool, and work at 102° F., 
for half an hour ; drain and dry. 



Methylene Blue (2 lbs, 3 ozs, piece goods). 

Pad in alizarine oil in the proportion of 1 measure oil 
to 16 measures of condensed steam water ; dry and pad 
again in nitrate of iron, at 1-^ Tw. 

Dry carefully, avoiding creases. Hang up for two days 
in the cold, and fix in a solution of silicate of soda at 140^ 
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Ffthr., in the proportion of 80 grains silicate to 1-|. pint of 
water. 

Wash well, and mordant with 

Tannin (pure) . . • • lOf ozs. 
Water 65 pints. 

Enter at 86® F., raise in ten minntes to a boil, which is 
kept up for twenty minntes. Wash, drain in the centri- 
fugal, and dye with methylene bine as follows : — 

Eiver water (hard) . • • 175 pints. 

Soda-ash • • • • • 6^ ozs. 

Phosphate of soda • . . 6-| ozs. 

Methylene bine • . . 1^ oz. 

The methylene bine mnst be previonsly dissolved in 14 
pints distilled water, let settle, and filtered before adding. 

Enter at 86® F. and raise gradually to a boil in half an 
honr. Wash, dry, and calender.. 

This process gives a deep blue with a coppery reflection 
and bears soaping well. 

For a lighter shade, oil as above, pad in a solution of 
alum in the proportion of ^ oz. per 1|: pint of water. Dry 
in the stove, avoiding creases. Hang up for two days in 
the cold, and fix with 

Water at 122® F. . . .175 pints. 
Chalk • . • . . 17-^ ozs. 
Arseniate of soda ... 3-^ ozs. 

Wash, drain in the centrifugal, mordant with tannin^ 
and dye as before. 



Methylene Blue {another process). 

Work in a solution of tannin, and wring well, take 
through tartar emetic, and wring again. Pass into a soap 
water, after which it is washed well. Enter in a cold 
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irater which is gradnallj raised to a boil, while the dis- 
solved colonring matter is added by degrees. 

If a greener, tone is required, top with bark liqnor ; or, 
if a redder tone is needed, top with a reddish aniline bine, 
or even with methyl violet. 



AnUme Blue {soluble in spirit) of the Berlin Ahtien 

GeseUschaft (11 lbs.). 

Boil 35 ozs. sumac, or 2,790 grains tannin in water, 
filter and dissolve 17-|- ozs. curd soap in the clear solution, 
and enter the cotton oyer-night in the hot liquid. Wring 
out and make up a water at 2^® Tw., with red liquor, to 
which the clear solution of the colour is added according 
to the shade. Enter the yarn and dye, heating to a boil 
for some time. 



Aniline Blue (100 lbs,). 

Alum 8 lbs. 

Tartaric acid . • • • 4- lb. 

Soda ash 4 lbs. 

Aniline cotton blue . . « 14 ozs. 



Enter hot, turn for twenty minutes, lift, raise to a boil, 
re-enter, and dye to shade. 



Benzyl Bins* 

Prepare with sumac or tannic acid in the usual way. 
Dissolve the colour in 100 parts of boiling water, and add 
the requisite quantity to a lukewarm water. 
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Guernsey Blue (lO Z6s.). 

Prepare wrfch 2 lbs. sumac ; dye at 88** F. with the solu- 
tion of 2 lbs. Guernsey blue. Lift, add 1 lb. alum, re-enter, 
give a few more turns, take out and dry. 



Blue Cotton Satin (100 lbs.). 

Run for an hour through a hot cistern, made up with 
17 ozs. sumac, 6i- ozs. soap, and the same weight of rape 
oil. Make up a fresh boiling water with 5|. lbs. ground 
alum, and 6i ozs. Nicholson blue, and run through this to 
shade. 

For the finishing take, to make up 175 pints, 5 lbs. 7 
ozs. gum tragacanth, and dissolve it in water, adding the 
clear solution of 1 oz. Nicholson blue, and Si lbs. alum. 
Stir into the hot mixture 17 ozs. stearine and 5 lbs. 7 ozs. 
glycerine. Apply hot, dry, and calender. 



Nav7j Blue (11 lbs,). 

Boil 2 lbs. 3 ozs. logwood, and dissolve in the clear, hot 
decoction 26 ozs. curd soap. Steep the yarn in this liquor 
for 2 hours at 167® F. Lift, add to the same water 26 ozs. 
copperas, re-enter yarn, and work till the colour is even. 
Wash in cold water and work in a fresh water with 17 ozs. 
curd soap for an hour at 144® F* Make up a boiling 
water with 2i ozs. of an aniline blue soluble in spirit, and 
2 lbs. 3 ozs. red liquor at 14® Tw. Work the yarn in this 
at a boil till the shade is obtained, and nnse. 
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Blue witJwut Indigo (65 lbs.). 

Boil with soda, rinse and diy. 

Boil 4i lbs. 6 ozs. starch in 11 quarts water, and add 
after cooling — 

Chlorate of potash . . . lOi- ozs. 
Chloride of copper . . . 20i^ „ 

Muriate of aniline ... 2 lbs. 10 ezs. 

Thirty-five ozs. of the cotton are passed five or six times 
through 17 fluid ozs. of this mixture ; another 17 fluid ozs. 
is then added, and a second 35 ozs. of the cotton passed 
through, and so on till all is used up. The cotton is then 
aged by heating in a stove to 100^ F., steam being injected 
from time to time. The starch is then removed by steep- 
ing in a water to which 6 lbs. 9 ozs. malt have been added. 
After a day the cotton is rinsed and taken through weak 
vitriol sours, and then through a soda-bath at 3^ to 4® Tw. 
A blue-black is thus obtained, which may be turned more 
to a blue by decreasing the muriate of aniline, chlorate of 
potash, and chloride of copper by one-third. 



Aniline Blue with Manganese Mordant, 

Boil yarn with soap and soda, take through a weak so- 
lution of permanganate, lift and wring. It has then a pale 
brown colour. Steep in a solution of tin crystals at 11*^ 
Tw. till it is perfectly white. Wash' and pass into a sumac 
water, 1 lb. sumac to 10 lbs. yarn. Make up a water with 
~ lb. alum, -l-lb. soda, and 6 drachms (avoirdupois) soluble 
aniline blue. Heat to 122® F., enter yams, give five 
tarns, add 1 J- lb. alum, and li. oz. of the blue, enter yarn 
again, give eight turns, rinse and dry. 
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Topped Vat Blue. 

Dye a medium shade in the cold yat, rinse, and enter in 
a bath of oxy-mnriate of tin at 6|; Tw. Steep for half an 
hour, and pass into a freshwater in which 12 lbs. logwood 
chips have been boiled for every 60 lbs. yam, and steep 
for an honr. Lift, and add 3 lbs. chromate of potash. 
Ee-enter, give four turns, rinse and dry. 

Or— 

Dye a light blue in the cold vat, and rinse. Make up a 
water with ^ lb. nitrate of iron, and l.|^ lb. tin crystals per 
100 lbs. yarn. Enter and work for an hour, wring and 
enter in a fresh hot logwood beck, and dye to shade. 



Vat Blue with a Catechu Ground (10 lbs.). 

Boil 1 lb. catechu in water, dissove 5 ozs. tin crystals in 
the liquid, and work in this for two hours at 144® F. 
Squeeze and enter in a beck at 189® F., with 2^ ozs. chro- 
mate of potash. Lastly, dye to shade in the cold vat. 



Dark Blue with Vat Ground for Twills and Fustians 

(37 lbs.). 

Boil for two hours with 35 ozs. soda-ash, press and 
rinse. Give a light blue in the cold vat, and take through 
a water at 122*^ F., soured with 35 ozs. vitriol, and rinse 
again. 

Make up a cold water with 11 lbs. nitrate of iron, and 
3|. ozs. tin crystals. Work for an hour, and dye in a 
fresh cold water with 11 lbs. logwood and S^ lbs. alum 
rinse. 

For a darker shade add to the old logwood flot 1 ^ oz. 
chromate of potash, enter the goods again, and work for 
half an hoar. 
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Indigo Dyeing. The Blue Vat 

Indigo, unlike the bnlk of dye-wares, is as snch in- 
fiolnble in liquids which the dyer can employ. If treated 
with snlphnric acid, indeed, it is rendered soluble in water 
and can be used for dyeing blues on fibres and tissues. But 
it has undergone a change which very seriously interferes 
with its most valued property — ^its fastness. 

In order to fix unaltered indigo blue upon the fibre, we 
take advantage of the circumstance that this indigo blue 
or indigotine, in the presence of certain agents, is reduced 
to a white compound (known as indigo-white), which is 
soluble. Fibres or tissues are then steeped in the solution, 
taken out and exposed to the air, when the white indigo 
adhering to their surfaces becomes re-oxidized and remains 
permanently attached to them as indigo blue. 

There are various agents by which indigo can be re- 
duced into the white soluble condition. That generally 
selected for cotton dyeing is copperas, the sulphate of prot* 
oxide of iron (ferrous sulphate) in presence of lime. The 
copperas, in contact with lime yields hydrated protoxide of 
iron (ferrous oxide), which greedily absorbs oxygen from 
any substance with which it comes in contact, and in this 
way reduces the indigo. 

The indigo to be used in setting a vat, is generally first 
broken up into small fragments, wetted with hot water, and 
is then ground to a paste in a peculiarly constructed mill. 
The chief features of this mill are a strong iron cylinder, 
capable of being made to revolve rapidly on an axle, and 
smaller, solid, very heavy iron rollers placed within. 
Sometimes, instead of the rollers, there are three heavy 
iron globes like cannon-balls. The moistened indigo being 
introduced, the cylinder is made to rotate by steam-power, 
and the indigo is ground to a fine, uniform pulp by the 
action of the rollers or of the balls. It should be reduced 
to a perfectly creamy paste, quite free from fragments. If 
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Buch remain, they generally escape thorongh rednction and 
solution in the vat, and are consequently wasted. 

The copperas should be free from salts, of the per- 
oxide of iron, and from any sulphate of copper. The latter 
impurity is very rarely, if ever, found in the best Lanca- 
shire, Yorkshire, or Scotch copperas made from the iron 
pyrites ©f the coal-bods. If present it acts injuriously by 
transferring oxygen from the air or the water to the white 
indigo, and thus re-converting it again into blue indigo, 
not in the vat, but in the fibre. Malicious workmen have 
been known to put sulphate of copper into the vats, for the 
sake of throwing them out of order. 

The lime should be of the best quality, recently burnt, 
fresh slaked and sifted. The dyer in setting his vat 
should know how much actual dry indigo is contained in a 
pound of his fine pulp. 

The vats are generally made of large slabs of flagstone 
or slate, well jointed and clamped together, and secured by 
cement. As the copperas- vat, used for vegetable fibres, is 
worked in the cold, no heating arrangement is needed. 

The size of vats differs. In large establishments they 
are often 9 feet long and deep by 84. wide, or 6i feet long 
and deep by 84 wide, and are conveniently arranged in a 
set (or sets) of ten. In small dye-works wooden tubs are 
often used. 

The proportions of the materials may vary within cer- 
tain limits. A common proporHon is ground indigo 86 lbs., 
copperas 60 lbs., lime 80 to 87 lbs. ; or indigo 80 lbs., 
copperas 90 lbs., lime 90 lbs. The vat is filled with water, 
the lime added and well stirred up so as to form a uniform 
milk of lime. The indigo is next stirred in, and the solu- 
tion of the copperas is gradually added, still stirring. 
When the mixture is thoroughly made, the whole is left 
for some hours, but with occasional stirring. As soon as 
it turns a yellow with an olive cast, it is ready for use. 

The dyeing process is very simple. The yarns or pieces 
are first wetted out uniformly with water, and then taken 
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through the weakest, or the most nearly exhausted vat 
which is on hand, proceeding thence to a stronger and 
stronger vat till the shade is reached. With piece-goods 
especially it is of importance that they should enter the 
vat evenly and uniformly, so that all parts may take up an 
equal proportion of the liquid, and that as they issue from 
the vat they should be evenly nipped by means of rollers. 
Exposure to the air is the next step, for as long a time as 
the dyeing process itself has lasted, i.e., from five to fifteen 
minutes. Next, the goods are taken through weak vitriol 
sours, passed into cold water, and dried. 

The New Indigo Vai (Schiitzenberger and De Lalande's 
Patent) is set as follows : — 

A solution of bisulphite of soda at 49** to 59® Tw. is 
placed in a covered vessel containing zinc clippings, bor- 
ings, &c., heaped up loosely so as to fill the tank without 
occupying more than a quarter of its total contents. After 
these ingredients have remained in contact for an hour 
the liquid is drawn into a cistern containing milk of lime, 
which decomposes the zinc salt. The clear liquid is strained 
off, soda or lime sufficient to dissolve the reduced indigo is 
added, and the indigo, finely ground as usual, is stirred in. 
During all this process access of air is avoided as much as 
possible. In this manner 1 lb. indigo may be dissolved in 
1 to li- gallons of liquid. The vat is then filled with cold 
water if for cotton, and with hot water if f©r wool, and a 
suitable amount of the indigo solution is added. An excess 
of the hydrosulphite is always present, whence the blue 
scum (flurry) formed on the surface by the action of the 
air on the reduced indigo solution in the ordinary process 
is almost entirely avoided. The dye thus resists the action 
of the atmosphere better than the ordinary copperas vat, 
and is free from the inconvenience of holding in suspen- 
sion more or less peroxide of iron, lime, carbonate of lime, 
&c, 'By adding to the dye-bath from time to time a little 
concentrated indigo solution, the strength can be main- 
tained at any required point, and thus any given shade 
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may be got with the smallest nnmber of dips, the tints 
being brighter than those produced bj the old procesfiu 



InduLine Blue (Williams Brothers and Ehin), 

To dissolve the dje, take 10 lbs. of the dry material, 
2\. lbs. glacial acetic acid, and 2 gallons methylated spirit. 
Heat together in a water or steam bath for two or three 
hours, or until dissolved ; then add 8 gallons methylated 
spirit (cold), and allow the solution to stand for twenty- 
four hours, and filter. 

Mordant for 100 lbs. cotton. 

Work in the usual way with 4 lbs. cutch and 2 lbs. 
bichromate of potash. Wash. Work with the decoction, 
of 4 lbs. sumac, and pass, for medium shades, into a water 
made up of 1 lb. protochloride of tin. If blue shades are 
wanted, use instead of the protochloride of tin oxalic acid 
or alum, and for red and bronze shades stannate of soda. 
For very deep shades pass from the sumac into nitrate of 
iron. Wash. 

For the dyeing add l^- to 2 gallons of the dissolved 
colour to sufficient cold water ; stir well, enter the cotton, 
work for fifteen to twenty minutes in the cold, then apply 
the heat, and raise slowly to a boil. Wash and dry. 

Or (60 lbs. yarn) — 

Dissolve 1 lb. tannin, and work well in the clear solu- 
tion ; pass into a water to which 3 lbs. double muriate of 
tin have been added, rinse, and dye with 1 lb. induline, 
previously dissolved in 2 gallons methylated spirit, and 
the clear solution added to a cold water. Dye as in the fore- 
going receipt. 



China Bhs (50 Jhs. yarn). 
Dissolve 4 lbs. alum and 6i- ozs. *^ China Blue " (Berlin 
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Anilm Aktien Gesellschaft). Enter yarn at 120^ F., tarn 
briskly, raise to 160® F., and work to shade. Or prepare 
with tannin, and then dye as above, withont the alnm. 



Anotlier Bltts (50 lbs, yam). 

Dissolve 3 lbs. alum, li- lbs. carbonate of soda, 4 ozs. 
tartaric acid, and 6 ozs, " cotton bine 4 J. " (Baden Aniline^. 
Enter yam at 120** F., raise heat to 140° F., turning con- 
tinnally to shade. 



Bright Brown (22 lbs.). 

Dissolve in water — 

Catechu . • • • • 8|- ozs. 
Blue-stone . . • • . 14- oz. 

Enter^ steep for an hour, wring, and make up a fresh 
boiling water with bichromate of potash S^ oz. Enter for 
a quarter of an hour, give several turns, and wring. Make 
up another water with the decoction of 

SuBiac •••••• 64- lbs. 

Curd Soap . . • • .10^ ozs. 
And work into it oil . . • 3i. ozs. 

Stir up, enter, give seven turns, add 3i ozs. salt of tin^ 
stir up ; re-enter, give seven more turns, wring, and pre- 
pare a fresh cold water containing a little Bismarck brown, 
and dye to shade. 

For a darker shade use — 

Catechu . . • • • 4 lbs. 6 ozs. 
Blue-stone • • . . . • 7 ozs. 

and for the chrome bath 17 1- ozs. bichromate of potash. 
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Mode Brown — a yellowish Cinnamon (11 lbs.). 

Enter in a water at 122® Falir. witli 2 lbs. 3 ozs. palo 
cateehn. Six turns, and enter in a weak bath of chromate 
of potash at 88® F. Re-^enter in the first beck to which 
^ oz. tin crystals have been added. 



Solid Brown (22 lbs.). 

Boil in water 2 lbs. 3 ozs. cateehn ; let settle and dissolve 
in the clear solution 7 ozs. bine-stone. Enter at 212® F., 
work for an honr ; wring, and make up a fresh boiling 
water with 6-J. ozs. bichromate of potash. Work in this . 
for half an honr, and rinse. 

Boil in water 3|^ lbs. snmac, work for fifteen minntes afc 
190® F., lift, and add 5^ ozs. tin crystals. Enter again, 
work for a quarter, and wring. Pass in a fresh water, 
with — 

Garnet magenta .... 34- ozs. 

Alum ..... .3^ ozs. 

Work for half an hour at 100® F. 



Brown on Cotton Wool (110 lbs.). 

Dissolve 32|- lbs. catechu in boiling water; add 81. lbs. 
blue-stone ; boil the cotton for two hours in the solution ; 
lift, drain, and enter in a fresh boiling water with 81. lbs. 
chromate of potash ; work for an hour, drain in the centri- 
fugal, rinse, drain again in the centrifugal, and dry. 



Brown on Sewing Cotton (20 lbs.). 
Give four or five turns in catechu at 3® Tw., and raise 



r 
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in cLrome or clear lime-water. Wash in clean water, and 
run into fastic liquor. Sadden with three pails fustic 
liquor, two pails redwood liquor, and one pail logwood 
liquor ; four turns. Now add one gallon alum liquor at 8** 
Tw., give four or five turns ; wring out, and dry. 



Light Brown on Sewing Cotton (20 lbs,). 

Run through catechu liquor at 3®Tw., raise with chrome 
in a fresh water ; wash, and run into fustic liquor, to which 
is added 1 quart solution of blue-stone. If not rich enough 
top with Bismarck brown to shade. 



Hcdr Brown, Light Blonde (CO Z&5.). , 

Boil 6 lbs. cutch and 6 ozs. blue-stone till dissolved. 
Add to a hot water, give three turns ; put down all night ; 
one turn in the same liquor in the morning, and wring out. 
Dissolve 1 lb. alum in a hot water ; enter, give three turns, 
and lift. Boil -i- lb. turmeric and \ lb. logwood extract 
together ; add this to the alum- water ; give four turns, 
wash in a cold water and dry. 



Hair Brown, Darh Blonde (60 lbs,). 

Prepare with cutch and blue-stone as above^ Then dis- 
solve 6 ozs. chrome ; add to a hot water ; four turns with 
yams. Let off. Add to a warm water 1 lb. alum ; three 
turns, and wring. Boil 2 lbs. fustic extract and 2 ozs. log- 
wood extract together, and add to a warm water. Four 
turns, lift, and add two quarts of dissolved copperas ; three 
turns, wash in cold water, and dry. 
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Light Bed Brown (60 Z6«.). 

Boil 12 lbs. cntch with 12 ozs. bine-stone till dissolved. 
Add this to a hot water, give three tnms ; pnt down all 
night ; give one tnrn in morning, and wring ont. Dissolve 
12 ozs. chrome ; add this to a hot water ; give the yarns 
fonr tnms, and ran off. Dissolve 1 lb. alnm in a hot water; 
give three tnms more, and wring. Boil 1\ lbs. extract of 
fnstic and 4 ozs. extract of logwood together ; add this to a 
hot water, fonr tnrns, and lift. Add 1 qnart of copperas 
water ; give three turns more ; wash in cold water, and 
dry. 

Darh Medium Brown (60 lbs,). 

Boil 12 lbs. cntch and 1± lb. blue-stone till dissolved; 
add this to a hot water ; give three turns with yarns, and 
pnt down all night. Give one turn in morning, and wring 
np. Dissolve 1 lb. chrome, add it to a hot water, give 
three turns, and let off. Dissolve 1 lb. alnm, add it to a hot 
water, give three turns, and wring out. Boil 2 lbs. fustic 
extract and I- lb. logwood extract together ; add these to a 
hot water; four turns, and lift. Add 3 quarts of copperas 
water ; three turns more ; wash in cold water, and dry. 



Da/rk Brown (60 Jhs,), 

Boil 18 lbs. cutch and 2 lbs. of blue-stone, and proceed 
as above. Use 2 lbs. chrome, 2 lbs. alum, 2 lbs. fustic ex- 
tract, 2 lbs. logwood extract, and 1 gallon copperas water. 



Very Baric Brown (QOThs.), 

Boil 18 lbs. of sumac ; put down in this all night ; take 
through 2 gallons black liquor in a cold water ; wash off 
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in two waters, and wring np. Boil 3 lbs. cutch and 1 lb. 
bine-stone ; add the solution to a hot water, give four tnms, 
and lift. Dissolve 1^ lb. chrome ; add to a hot water, give 
fonr tnms. Go through the chrome and cutch three times 
each, and finallj sadden with 2 quarts copperas water. Wash 
in cold water, and dry. 



Cinnamon Broion (10 Z&«.), Cloth^ or Ya/rn, 

Take through catechu liquor at 4® Tw., or, in case of 
piece goods, run three or four times backwards and for- 
wards in a jigger. The temperature of the bath is about 
180° F. Then pass into a solution of chrome (bichro- 
mate of potash) at 1^® Tw., and wash. 

Make up a tub (or, in case of pieces, a jigger) with 
about 30 gallons fustic liquor, 6 gallons redwood liquor, 
and -i. lb. annatto, previously dissolved in the usual 
manner. Give three turns, lift, add 4 quarts alum liquor 
at 8® Tw. ; give three or four turns more, lift, and finish. 



Very Deep Bismarck on Velveteen Cords, 8fC. (one piece, 40 to 

45 lbs.). 

Work first in catechu liquor at 4P Tw. and 180<» F. 
Pass into chrome at 2*^ Tw. and 150** F. Wash ofl; and 
run through 60 gallons of fustic liquor ; lift, drain, and 
dry ; singe, and repeat the whole process. Make up a 
water at 170*» to 180*» F., with 8 to 10 ozs. Blackley 
brown (Messrs. Levinstein and Co.) ; finish without wash- 
ing. The fustic liquor is made at the rate of 1 lb. fustic to 
3 gallons of water. 



Madder Broion on Cotton Cloth (600 yards). 

Pad the cloth in 6 galls, red liquor and 1 gall, black 

1 
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liquor, with an equal quantity of water. Dry in tlie 
machine or padding stove ; let age for twenty-four hours ; 
run through boiling chalk water, and bring into a water 
at 170** F., with 40 lbs. -bark and 20 lbs. madder, and 
work for an hour ; wash, and finish. For darker shades, 
the cloth must be first prepared with sumac or myrabolans. 



Medium Brown on Cords or Beavers (70 io 80 Z&s). 

Run through cutch liquor, at 2^** Tw. and 180** F., 
four times in a jigger ; chrome in warm water, and run 
into two fustic liquors of 20 pails each ; add to the second 
fustic liquor 1 quart annatto liquor. Then work well in 
a tub, with 5 pails sumac liquor, 8 pails redwood liquor, 
2 pails logwood liquor, and 10 pails fustic liquor. Then 
run into a warm water, with 4 quarts of copperas liquor at 
8® Tw. ; work well, in two waters, and run again into 
two fustic liquors, to the second of which 1 quart annatto 
liquor is added, and top with Bismarck brown to shade. 



Baric Brown on Cords or Beavers, 

Run through cutch at 3° Tw., giving four turns with a 
jigger at 180** F. Give four turns in a warm solution of bi- 
chromate of potash at I4.® Tw. ; wash in two warm waters ; 
run into two fustic liquors, each time about 20 pails, add- 
ing to the second fustic liquor 1 quart annatto liquor. 
Work in a tub with 6 pails fustic liquor, 3 pails logwood 
liquor, and 10 pails fustic liquor ; pass into a warm water, 
with a little sumac and 1 gallon copperas water, at 8** Tw. 
Wash in warm water, and run into two fuslic liquors of 
20 pails each, with 1 quart annatto liquor in the second. 
Work again with 4 pails of sumac liquor, 2 pails logwood 
liquor, 6 pails redwood liquor, and 8 paUs fustic liquor ; 
then pass into a warm water with 1 gallon copperas water 
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at 8® Tw. Work well, wash in warm water, and run into 
two fustic liquors as before, and top with Bismarck brown 
to shade. 

Light Browns on Cords, 

Run through a jigger with cutch at 2° Tw. at 160® F. ; 
take through a warm chrome water ; wash in two waters, 
aad run into two fustic liquors 20 pails each, to the second 
of which 1 pint annatto is added. Then work in 2 pails 
sumac, 2 pails redwood liquor, 1 pail logwood liquor, and 
15 pails fustic liquor. Kun into a warm water with 2 quarts 
copperas liquor at 8® Tw. Wash in warm water, and run 
into 20 pails fustic liquor, with 1 pint annatto liquor, and 
top with Bismarck brown as required. 



Common Brown (100 lbs,). 

Boil 20 lbs. catechu in water, dissolve in the liquid 
10 lbs. alum, let settle, enter yam in hot liquid; and, 
after working well, take out, and enter into a fresh boil- 
ing water, with 4 lbs. yellow chromate of potash. Kinse 
and soften with oil and soap. 



Daric Nacarai (1 lbs,). 

Boil 2 lbs. catechu in water ; dissolve in the solution 
5 lbs. bluestone, and work the yam at a boil. Leave 
them in the liquid over-night ; lift the next morning, 
and take through a boiling water, with -L lb. chromate 
of potash. Take out and steep for half an hour in a 
solution of tin at 3® Tw. Lift and top at a hand heat 
with the decoction of 2 or 3 lbs. logwood. Work in this 
for an hour ; lift, add li- ozs. tin crystals, re-enter, work, 
wring, and dry. 
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Fast <md Bright Brown (10 lbs,). 

Boil in water 2 lbs. best Pegu cutch. Dissolve in tbe 
liqnid 3 ozs. bine-stone, and make np with water to 14 
gallons. Let settle, heat the clear to a boil, enter the 
yarn, and let steep for two honrs. Lift, enter in a fresh 
boiling water with i lb. bichrome. Give six tnms, lift, 
and rinse in cold water. 

If a finer shade is desired it may be entered in a water 

at 100® F., with ^ lb. alnm, 1 oz, tin crystals, and a little 

magenta. 

* ' 

Noisette, six shades (11 Z65.), 

No. 1. Make np 87 pints water at 68*^ F., with ^ lb. 
snmao and 1^ oz. prepared catechu. Enter the yam, 
steep for an hour, lift, and add 2-|- ozs. nitrate of iron ; 
six turns, and wring well out. Make np a fresh water 
at 86** F., with i oz. chromate of potash ; six turns, and 
take through warm water. 

^0. 2. Make up the first beck with 8|. ozs. of sumac 
and 2-J- ozs. prepared catechu. Steep for an hour, lift, 
and add 3i ozs. nitrate of iron; reenter, six turns, 
and enter in a water at 86® F., with 1 oz. chromate of 
potash. 

No, 3. The first water is at 86** F., and contains the de- 
coction of 13 ozs. sumac, 4 ozs. logwood, and 3^ ozs. prepared 
catechu. Steep for an hour. Add 3|. ozs. nitrate of iron, 
give ten turns and take through a fresh beck of 11^ oz. 
chromate of potash. 

No. 4. The first water is made up with 17 ozs. sumac, 
8^ ozs. logwood, and 4|. ozs. prepared catechu. Steep for an 
hour. Add 4|- ozs. nitrate of iron, and give ten turns, and pass 
through a fresh beck of 2^ ozs. chromate of potash at 86® F. 
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No, 5. The first water is made up with 26 ozs. sumac, 
17 ozs. logwood, and 7 ozs. prepared catechu. Steep for an 
hour, add 6-J^ ozs. nitrate of iron, and give ten turns. Take 
through a beck of 8|-ozs; chromate of potash. 

JSFo. 6. 2 lbs. 3 ozs. sumac, and the same weight of log- 
wood for the first beck. Use 9-|. ozs. nitrate of iron, and 
take through 6i ozs. chromate of potash 



LigJit Buff (60 Ihs.). 

Bleach; add to a cold water 3 pints nitrate of iron. 
Work yams fire times, and wring. Add clear lime-water 
to a fresh cold water, give five turps and wring, re-enter 
in the iron-liquor, five turns, wash off and dry. 



Another Light Buff (CO lbs,). 

Bleach ; work yam five times in dilute clear lime« water, 
and wring ; boil 2 ozs. Bismarck brown (Brooke, Simpson, 
and Co.), and add to a cold water. Work five turns, wash 
in cold water, and dry. 



Bark Buff (60 lbs.). 

Boil 6 lbs. turmeric with 3 lbs. alum in 6 galls, water, 
and add this to a hot water. Work yarns five times and 
lift, add 3 pints nitrate of iron, 3 turns more, wash in 
cold water, and dry. 



Another Buff (11 Ihs.). 
Boil 1 oz. to l|-ozs. annatto in the solution of 2|- ozs. 
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soda ash, and work the yarn for an hour at a boil. Lift, 
and top in a fresh water with magenta and a little alnzn. 

Clwcolate (11 Z&5.), 

Work for half an hour at 167** F. in a water of 8|- ozs. 
prepared catechu, lift, and pass five to seven times through 
a fresh water at the same heat made np with li oz. chro- 
znate of potash. Lift, and top in a fresh water with about 
■p'^ oz. magenta and 15 grains extract of indigo. 



Cla/ret (11 Ihs.) 

Make np a water with 17 ozs. prepared catechu, and work 
the yarns for an hour. Wring and steep for half an hour 
in a hot water with 6j. ozs. chromate of potash, take 
through cold water and work for half an hour in a water 
at 190° F. with 3|^ lbs. sumac. Dye in a cold water with 
1|- oz. magenta, lift, and add to the water ^^ ozs. alum 
and the decoction of 2-J. lbs. logwood. Enter again, work, 
lift, and add from -|- to 1|: oz. chromate of potash, re-enter 
and work. 

Cream-colour (11 Z6s.). 

Boil out -1 oz, prepared catechu in water, and dissolve 
2 lbs. 3 ozs. curd soap in the clear liquid. Enter the cotton 
at 190® F., and work for an hour. 



Dove on Velvets, 

Run through 60 gallons of water, to which 10 gallons 
logwood liquor and 5 gallons sumac have been added. 
Lift, add 3 quarts copperas liquor at 8'' Tw., enter, run 
through again, wash, and finish. 
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Light Drab (60 lbs.). 

Boil 6ozs. redwood extract till dissolved. Add the 
liqnor to a warm water, work five turns, lift, and add 1 ^ 
pint black liqnor. Three turns more, wash and dry. 



Medium Drab (60 lbs,). 

Increase the peachwood extract to 1 lb., and work as 
above. 

Darlc Drab (60 lbs). 

Boil 6 lbs. cutch until dissolved (without any blue-stone), 
add to a hot water, five turns, run off, and wring. Dis- 
solve IL lb. peachwood extract, add to a warm water, five 
turns, lift, and add 1 quart black liquor, three more turns, 
wash and dry. For a yellower shade, boil a little extract 
of fustic along with the peachwood ; for a redder shade 
add a little alum along with the peachwood, and for a 
browner tone top with a little Bismarck brown. 



Drab on Velvets, 

Run fonr or five times through a bath made up of 60 
gallons fustic liquor, 20 gallons sumac liquor, and 1 pint of 
dissolved annatto. Lift, add 4 quarts of copperas liquor at 
8^ Tw. Run four or five times through, wash, and finish. 

Light Draib on Cords, 

Work with 1 pail sumac, 2 pails fustic, 4 quarts logwood, 
and 1|. pints annatto, filling the tub up with warm water. 
Bun into a warm water with 3 pints copperas liquor at 
8** Tw., and wash off in warm water. 
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Br ah (100 Ihs. yarn). 

Dissolve 8 lbs. alum and ^ lb. nigrosine (F. Beyer and 
Co., of Blberfeld). Enter at 120° F., and turn constantly 
to shade whilst raising the heat. 



Fawn on Velvets. 

Make up a catechu bath at 2°Tw. and 180° F., run 
through this, pass into chrome bath at 1° Tw., wash and 
sadden with 60 gallons fustic, and 80 galls, sumac. Lift, 
add 4 quarts copperas at 8" Tw., run through again, wash, 
and finish. 

Prussiaie Green (22 Z5».). 

Dissolve 2 lbs. 8ozs. alum in lukewarm water, and give 
two turns. Dissolve in fresh water 174- ^^s* solid extract 
of bark. Work for an hour and wring three times. . Pre- 
pare two cold waters, the first with 7 ozs. nitrate of iron 
slightly soured with sulphuric acid, and the second with 
34- ozs. yellow prussiate. 

Give five turns in each, lift, and wring. Before taking 
out of the second add 2 ozs. muriatic acid, rinse, wring, and 
dry. 

For heavy greens tak6 — 

Extract of bark .... 2 lbs. 3 ozs. 
Nitrate of iron . . . .12 ozs. 
Yellow prussiate ... 7 ozs. 



Grass Green (55 lbs.). 

Steep the cotton, previously boiled, for a night in water 
with 8iozs. alum. Next morning rinse, wring, and enter 
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in a water at 140*' F., containing 13 lbs. 2 ozs. bark. Work 
for fortj-five minntes, wring, and dye to shade in a water 
containing 4 lbs. 6 ozs. soda crystals, and I^icholson bine 
(BBB) 8i- ozs. The colour, of course dissolved, should be 
added in two portions to prevent unevenness. Work for 
half an hour, lift, and add to the beck the solution of 3^ 
lbs. alum. Six more turns, rinse, wring, and dry. 



Cceruleine Green. 

Mordant with chrome alum, or take the yam alternately 
through chromate of potash and bisulphite of soda. 

For the dye-beck stir up the cceruleine with twice its 
weight bisulphite of soda at 71^^, and let the mixture stand 
for some hours before adding it to the dye-beck. 



Methyl Green (22 lbs.). 

Dissolve 17-|^ ozs. tannin in water, enter the cotton at 
167° F., and steep for fifteen minutes, giving several turns. 
Wring, and add to a fresh cold water the solution of 3^ ozs. 
methyl green, enter yarns, give twelve turns, wring, and 
dry. 

Or (for 11 lbs.). 

Dissolve 3,100 grains tannin in a boiling water, enter the 
bleached cotton over-night in the hot solution, wring out 
and dye in cold water with a solution of the colour 
according to shade. Wring, and dry in the dark without 
washing. 

For lighter shades bleach well and work in warm soap- 
water to remove chlorine. Enter in a boiling lye of curd 
soap, and wash out in cold water. Make up a cold water 
with 3 parts of colour for every 100 of cotton, give five or 
six turns, and steep over-night. Dry the next morning. 
If the shade is not full enough, take again through the 
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tannin bath, and dye again to shade. For yellower tones 
dye a yellow ground with fustic and alum, and top cold 
with the green. 



Emerald Green on Cotton Velvets. 

Give a yellow ground with fustic liquor. Work well, 
lift, and add 4 quarts solution of alum at 10° Tw. Work 
well, and wash in two clear waters. Repeat the same 
operation and fold the pieces up. When dry, blue the 
pieces in the vat to the shade required. 



Light Blueish Green (11 Z6».). 

Extract 17 ozs. turmeric at a boil, and add to a water. 
Steep for two hours, lift, add 1-| to 2-L ozs. sulphuric acid, 
re-enter five times, take out, wash well, and dye a prussian 
blue in the following : — 

a, 3 ozs. tin crystals, S^ ozs. nitrate of iron. 
h. 4!i. ozs. yellow prussiate, 2± ozs. sulphuric acid. If 
the blue is required darker repeat the operation. 



Night Green for Cotton Velvets, Velveteens, 8fc, 

Boil 3 lbs. nut-galls in 4 gallons water, let settle, draw 
off the clear and dilute it with 20 galls, water. Bring 
this liquor into a jigger at about 150** F., enter the piece 
and run it through six times, add a pint of double muriate 
of tin, and run through again. Wash and run through a 
bath prepared with 20 gallons of water, to which 4 gallons 
fustic liquor have been added. Run through six times, 
add to the fustic 4 quarts alum liquor at 8° Tw. Run 
through several times more, lift and drain in a centrifugal. 
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Make up a jigger with 20 galls, water, and -L lb. of night- 
green paste, preyionsly dissolved ; when all the colour has 
been taken np, take np and finish. (Methyl green, Hel- 
vetia green, or Malachite green, according to shade, will 
now be substituted for the night-green paste.) 



Blue Green (on Cords, Beavers^ and Beaverteens), 

Boil the goods in soda ash for an hour, and leave folded 
up in clear water to drain. Give a good ground in the 
vat, sour, wash well in two or three waters, and sadden in 
50 gallons logwood liquor, and 30 gallons fustic liquor. 
Add 2 quarts copperas water, and 2 quarts blue-stone 
liquor, and run through again. Wash in two waters and 
run the pieces into 70 gallons fustic liquor. Drain, add 
3 quarts blue-stone water at 8* Tw., run through and wash. 
Give five turns in each operation. This is a blueish 
olive. 

Chrome Green (on cloth or yarri). 

Give a vat blue ground, run through, sour, and wash in 
clean wat^r. Bun through sugar of lead at 6° Tw., then 
through caustic soda at 2® — 3° Tw.,wash ofi; and run through 
bichromate of potash at 2° Tw. 

Cloth requires three or four turns, yam five or six 
turns. 

Green on Yam (100 lbs,). 
Dissolve 

Nitrate of iron . , . . 10 lbs. 
Tin crystals . . . . 1 lb. 

Work through the cold solution, give five turns, and wring. 
Dissolve in another water 6 lbs. yellow prussiate, give the 
yam six turns in the cold solution, wring, and pass back to 
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the nitrate of iron, and thence return to the prussiato 
bath, to which 2 lbs. alum have been added, give three 
dips in each, and rinse. 

Boil 40 lbs. bark for an hour, strain the decoction into 
a tub, add 1 lb. sugar of lead, well dissolved, and when all 
is mixed, enter the yarn at 180® F., and turn it for half an 
hour, wring, and take it through another water, contain- 
ing— 

Alum . . • . . . 2 lbs. 
Indigo paste . . . • 2 „ 

Rinse and dry, 

Ghsajp Green* 

Prepare yams over night in a decoction of sumac. Boil 
25 lbs. fustic for one hour, in a bag. Add to the liquid 
2i- lbs. verdigris dissolved in acetic acid and hot water. 
Cool the dye and enter the yams, turn well, and heat up 
to a boiL. Keep the yam half an hour in the bath, let it 
cool, and enter it in another water containing the decoction 
of 10 lbs. logwood, heat to a boil, and keep it there for half 
an hour ; lift and rinse. 

• By using blue-stone instead of verdigris an olive-green 
ehade is produced. 

Grey (31 lbs,). 

Extract 30 ozs. fustic at a boil. Enter the yarns at a 
hand heat, and steep for fifteen minutes. Sadden with 30 
ozs. copperas. Wash well, and wring. Enter in a cold 
water with 60 ozs. alum, and dye up to shade with a little 
induline. (Williams Brothers and Ekin.) 



Mode Grey mi Cotton Wool (22 lbs,). 
Enter in water with the extract of 1 1 lbs. logwood, work 
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for half' an honr in the cold, lift, and add copperas, 4 
lbs. 6 ozs« Re-enter and work to shade ; lift, rinse, and 
dry. 

Slate Grey on Cotton Wool (22 lbs,). 

Make a decoction of 

Snmac 2 lbs. 3 ozs. 

Catechu 17^ ozs. 

Enter the cotton at 122* P,, and let steep for an honr, 
turning from time to time. Lift, and add to the water 
8|- ozs. nitrate of iron, re-enter, and work till the colour is 
level. Lift, wring, and add to a fresh water 6-|. ozs. bi- 
chromate of potash. Heat to 140^ F., enter the cotton, 
give seven turns, let steep till cold, and dry. 



Silver, Grey (55 Jhs,). 

Six turns in the decoction of 13 ozs. gall-nuts, wring, 
and pass into a cold water with 3 lbs. 4-1 ozs. copperas, 
and 1 lb. 10 ozs. blue-stone. Seven turns, rinse, and 
dry. 

Mode Grey (55 lbs.). 

Boil in a water 3^ lbs. catechu and 17 ozs. dry extract 
of logwood, and dissolve 8-1 ozs. each copperas and blue- 
stone. Enter yams at 122^ F., and work for half an 
hour. 

Anotlier Mode Grey (11 Z&«.). 

Make up 11 gallons of water at 77*^ F., with 4lozs. 
sumac, and 14i. ozs, prepared catechu ; enter, steep for an 
hour, lift, and add 24. ozs., by weight, of nitrate of iron, at 
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71" Tw. Six turns, and wring off. Make np a fresh water 
at 100** P., with -|. oz. chromate of potash ; enter yam, six 
tarns, and take through clear water. 

Darker shades are made by increasing the proportions 
of the wares. 



LigJit Grey on Cotton Pieces (60 Z&5.). 

Boil If lb. solid extract of logwood, and f- lb. solid ex- 
tract of bark in water. Bun the pieces six to eight times 
through, squeeze, and run through a fresh beck of water 
with 5 lbs. copperas. Kinse^ and finish with the dressing 
directed for pansy. 



Medium Orey (60 lbs,). 

Increase the extract of logwood to 21. lbs., and the bark 
to -|lb,, and use 10 lbs. copperas. 



Da/rh Grey (60 IhsJ)^ 

Four ponnds extract of logwood, and l^^lb. extract of bark. 
Add to the finishing mixture logwood and copperas enough 
to colour it slightly. If a yellow tone is required add 
more bark liqnor, and for a reddish shade take a little 
sapan-liquor. 

Stone Grey (25 lbs.). 

Boil 25 lbs. sumac, and 1 lb. fustic. Enter, give five 
turns, wring, and enter in a cold water with 1 lb. copperas, 
and 1; lb. blue-stone. Five turns, rinse, and dry. 
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Fast Grey (22 lbs.). 

Mix 1|. pint olive oil and the solution of 2 lbs. 3 ozs. 
soda crystals. Work the cotton in this mixture at a boil 
for thirty minutes, wring, and dry. Then powder 44 lbs. 
coal very fine, add 15i lbs. soda crystals and 17-i. pints 
boiling water. Let the mixture steep for some hours, and 
then boil for half an hour in 227 pints of water ; strain and 
work in the hot liquid for a quarter of an hour, and wring 
well. Repeat this process five times, wringing each time. 
Wash in lukewarm water, then in cold water, wring and 
dry. Pass into weak size, to which a little emulsive oil 
has been added, wring, and dry. 

This grey resists soap, acids, and chloride of lime, but it 
is not beautiful. 

Mode Grey (11 lbs.). 

Work for two hours with the decoction of 35 ozs. sumac, 
and 4|. ozs. fustic. Lift and dye iii a fresh water, with 
4l ozs. copperas. Top in fresh water with gentiana, blue, 
or methyl violet. 



Maroon on Cotton (75 lbs. yarn). 

Steep over-night in decoction of 18 lbs. sumac, wring, 
and enter cold in a bath of oxy-muriate of antimony, 2° Tw., 
work for four hours, wash, wring, and enter dye-bath of 
4 pails redwood liquor, and 9 ozs. "garnet" (Farb-werke, 
Hoechst am Main) at 120** F., and raise to 160° F., turning 
coastantly. 

Beep Olive (11 lbs,). 
Boil in sufficient water 14 ozs. sumac, work for an hour 
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in the clear, and make up a fresh water mth 26 ozs. 
copperas. 

Work for fifteen minutes, wring and prepare a beck of 
red liquor at li® Tw., raise to 140® F., give ten turns, lift, 
wring, and enter in a fresh water, at 140** P., containing 
51. lbs. fustic. Work for an hour, and wring. Bark may 
be used in place of fustic. 



Light Olive (10 lbs.). 

Boil 1 lb, bark in water. Boil i lb. turmeric in another 
vessel, and mix the decoctions. Dissolve in the liquid 
5 ozs, alum and li oz. extract of indigo, or more, as the 
shade may require. Steep the yarn in this liquid at 88® F., 
and top to shade with a decoction of peachwood. 



Light Olive (11 lbs.). 

Boil 3-J^ lbs. fustic in water, make up a bath with the ex- 
tract, dissolve in it 17-i ozs. alum, enter yarn, and steep for 
an hour* Lift, and dissolve in the bath 1-|- oz. extract 
indigo. Re-enter, and work for fifteen minutes. 



Medium Olive (11 lbs,). 

Extract 8i ozs. sumac in boiling water, enter the yarn 
in the clear liquid, let steep, and make up a fresh water 
with 84- ozs. copperas. Enter the yarn (previously wrung 
out), work for fifteen minutes, wring, and enter in a fresh 
beck of red liquor at li® Tw. Give twelve turns at 148® 
F., wring, make up a fresh water with the decoction of 
2 lbs. 11 ozs. bark, and work half an hour. 
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Aniline Orange (60 lbs,). 

Bleach, boil 3 lbs. tannio acid, and add this to a warm 
water. Work yarns five tnms, and wring. Spirit with 3 
qnarts nitro-mnriate of tin, and wash in cold water with a 
little soap in the last water. Dissolve 12 ozs. aniline 
orange, add this to a warm water, wash, and dry. 



Annatio Orange (60 lbs,). 

Boil 6 lbs. best annatto in 2 lbs* soap and 2 lbs. com- 
mon soda till dissolved, and add this to a boiling water. 
Work yiaii five turns, wash in cold water, and dry. This 
colour may be topped with various wares. 



Fvll Orange (60 lbs.). 

Dissolve 12 lbs. sugar of lead in 12 gallons of clear 
lime-water, and add the solution to a cold water. Work 
yam five turns, and wring. Dissolve 4 lbs. bichromate of 
potash, and add to a cold water. Work five turns and 
wring, and repeat twice in the old liquor, wringing each 
time. Heat lime-water to a boil, and work yam five turns 
quickly. Wash off in warm water with a little soap and 
dry. 

Orange on Cotton Velvets^ 8fO* 

Pour 10 gallons boiling water on 4 lbs. of turmeric, but 
do not boil ; stir up well, let settle, and run the clear into 
a jigger ; make up with water to 20 gallons, and add 
\ lb. annatto, which has been boiled with ^ lb. of pearl- 
ash. Bun the piece six times through, and add 4 quarts 
solution of alum at 8^ Tw., and ^ pint oil of vitriol* Bun 
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througli several times more, wash, dry, and it is ready for 
finishing. 

Ghea;p Orange (50 lbs,). 

Dissolve 10 lbs. sugar of lead, boil for half an honr with 
4 lbs. litharge, let settle, and enter the yams in the soln- 
tion of basic acetate of lead thns obtained. Give two turns, 
lift, wring, and' take through weak lime-water, and then 
into a warm water containing the solution of 6 lbs. bichro- 
mate of potash. After fifteen minutes lift and take 
through boiling lime-water very quickly. Einse and 
dry. 

Fine Orange (11 lbs,). 

Boil 2\^ ozs. annatto in the decoction of 11 ozs. soda 
crystals, filter, and work in the hot clear liquid for half 
an hour. Lift, and pass through a fresh water at 100® F. 
with 17 ozs. alum, to which a little magenta may be added 
if a redder tone is required. 

• 

Or :— 

Steep the well -bleached yarns over night, 6^ ozs. tannin. 
Take out and dye at 144'' F. with aniline orange, ' 



Alizarine Bed for Yarns (220 lbs.). 

Prepare in neutral alizarine oil. Dry the yarns in the 
stove, and steam for ^ hour at 1-| atmosphere pressure. 
Mordant in red liquor at 14® Tw., and wash well. 

Dye for 1-L hour at 158® F. with the following mix- 
ture : — 

Alizarine, at 10 per cent, , , 44 lbs. 
Acetate of lime, at 83® Tw. . . 22 lbs. 
Sulpholeic acid .... 11 lbs. 
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I Steam for an honr, and soap as may be needed, with or 
I without the addition of carbonate of soda. A little tin 

crystals may be added to the red liquor to raise the 

colour. 

The selection of alizarines depends on the tone of colour 

aimed at. '' Alizarine for redd " used alone, gives the most 

vivid red. If a bluer tone is desired, a little '' alizarine for 

violet " is added. 

Or (22 Ihe. )— 

Boil the yam in soda-lye at 4** Tw., wash, and dry in 
the air. 

Pass into a beck containing 24 ozs. of alizarine oil in 
26 pints of water at 122^ F. ; wring, and dry in heat. 

Mordant with red liquor 10-^ pints, at 8^** Tw. ; dry in 
heat, and age for twenty-four hours. 

Dung with 11 lbs. cow-dung and 2 lbs. 3 oz. chalk in 
44 pints of water at 150*^ P. Wash thoroughly and wring. 

Make up the dye-beck as follows : — 



Hot water . ♦ . . 


350 pints. 


Acetic acid .... 


7 ozs. 


Alizarine oil ... . 


3 lbs. 7 ozs. 


Water, into which has been pressed 




the juice of 61- lbs. bran, after 




being boiled for an hour 


17 pints. 


Alizarine, for reds 


27|^ ozs. 



Enter cold, work for an hour, raise very slowly to a boil 
in an hour and a quarter, boil for ^ hour ; lift, drain over- 
night, wash, wring, and dry. 
Pass into a beck containing — 

Alizarine oil . . . • • 24 ozs. 
Water at 96° F 26 pints. 

Wring and steam for an hour at the pressure of one 
atmosphere. 



1 



132 DYEING AND TISSUE- PRINTING. 

Brighten in a closed boiler with — 

Soap 8|: lbs. 

Soda-crystals . . , . 2 lb. 3 oz. 

Tin crystals ..... 7 ozs. 

Wash and dry in the air. 

Or— 

Mordant in cold red liquor at 6^^ Tw. Let steep for two 
hours, turning often. Lift, wring, and air for twenty-four 
hours. Enter in a fresh beck containing ^ per cent, of 
chalk, and dye at 212^ F. with a solution of alizarine in a 
wooden vessel. 

Aniline Scarlet (60 lbs,). 

Bleach ; boil 3 lbs. tannic acid, and steep the yam over- 
night in the solution. Mordant with permuriate of tin 
(red cotton spirits). "Wash off in two cold waters and 
wring up. Dissolve 6 ozs. aniline scarlet, and add the 
solution to a warm water. "Work the yam for an hour, 
giving ten turns ; wash in cold water, and stove dry. 

Another Aniline Scarlet (60 lbs.). 

Bleach and mordant as in the last receipt. Boil 3 lbs. 
turmeric and 3 ozs. aniline ponceau, and add the solution 
to a hot water. Work yams ten turns, wash in cold water, 
and stove. 

Common Scarlet (60 Z6«.). 

Bleach ; boil 6 lbs. sumac, and add this to a hot water. 
Work the yarns five turns, and wring ; mordant in tin, as 
in the preceding receipts. Wash in two cold waters, and 
wring up. Boil 18 lbs. peachwood and the same weight 
of fustic ground, and add the decoction to a hot water. 
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Work i,he yarns ten turns, and raise with 1 lb. almn. 
Wash in cold water, and stove. 

For lighter shades the sumac maj be omitted, and 
tnrmeric used in place of fustic. 



Saffranine Scarlet (60 Z6».). 

Bleach ; boil 2 lbs. annatto with 1 lb. soap and 1 lb. 
soda until well dissolved, and add to a boiling water. 
Work ten turns, wash in two cold waters, and wring up. 
Mordant in red liquor, wash off in two waters, and wring. 
Add to a beck of warm water 2 lbs. of saffranine. Work 
jams in this for one hour, giving ten turns. Wash in 
cold water, and stove. 



Saffrcmine Scarlet (60 Z5«.). 

Soak yarn for twelve hours in hot water, wring and 
soak for an hour in the warm decoction of 20 lbs. sumac. 
Lift and pass through nitro-muriate of tin at 2i.® Tw. 
Binse three times, and wring. Extract 2 lbs. turmeric in 
a little water, add a boU ; add the decoction to a cold 
water, and add further 19|- ozs. saffranine, previously dis- 
solvefd in 34- pints of boiling water, and filtered. Enter 
the yam, and gradually raise the heat to 131® F,, turning . 
well for half an hour. 

Or — 

Take the bleached goods through stannate of soda at 2|® 
Tw., and leave for an hour ; take through vitriol sours at 
■J-** Tw., and wash. Dye with aniline scarlet. Pass through 
a water with tartar emetic, drain in the centrifugal, and 
top in a fresh water with saffranine. Afterwards pad in a 
10 per cent, solution of alizarine oil, dry, and steam. 
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Another Saffranine Scarlet (11 Z6«.). 

Boil 2 lbs. 3 oz. annatto in water with 13 ozs. soda-ash. 
Make up with the decoction a boiling water. Enter the 
yams, previously bleached, and work for half an hour. 
Rinse and enter in a fresh water at l^^''. F. along with 
1^ oz. cnrd soap. Give six turns ; lift, and dye to shade 
in a fresh water at the same heat with a clear solution of 
saffranine. Lift, and dry. 



Teachwood Scarlet (55 lbs,). 

Boil together for twenty minutes 11 lbs. sumac and 
Si lbs. turmeric. Steep the yam over-night in the clear 
liquid ; lift, and give five turns in tin solution at 2iP Tw. 
Give five turns in a water with 13 lbs. peach wood, and let 
steep for two hours. Lift, and let steep tibree or four hours 
in a fresh water with 26 lbs. peach wood and 5 lbs. 7^ ozs. 
alum. 

The tin solution is prepared as follows : — 

Muriatic acid . . . .3 parts. 
Nitric acid ..... 1 part. 

To every 2 lbs. 3 ozs. of this mixed acid take 4i ozs. tin 
crystals. 

' The second peachwood beck may be saved and used for 
the first peachwood steep of the next lot. 



Safflower Scarlet (60 lbs.) 

Bleach ; boil till quite dissolved 3 lbs. concentrated 
annatto with 1 lb. soap, 1 lb. soda crystals, and add this 
to a beck of boiling water. Work yarns one hour, ten 
turns. Wash in two cold waters and wring. 
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Add to a water one bottle carthamine (extract of saf- 
flower), 'work yams four turns and lift ; add 3 pints acetic 
acid ; re-enter, work till all the colour is taken up. Wash 
off in three cold waters, to the last of which 1 lb. cream of 
tartar is added. "Wring, and dry cold. 



Another Scarlet (100 lbs.). 

Steep over-night in the decoction of 20 lbs. sumac. 
Work for fifteen to twenty-five minutes in a beck of oxy- 
muriate of antimony at 2® Tw., wash well, and dye to 
shade with 

Ponceau 2 B (Berlin Aktien Gesellschaft) • l.|- lb. 

Enter at 70"" F., and raise heat not above 90^ F. 



Another Scarlet (50 lbs.). 

Steep over-night in the decoction of 18 lbs. sumac. 
Wring, and enter in oxy-muriate of antimony at 2® Tw. 
Give three or four turns, and let steep for half to three- 
quarters of an hour. Wash, and dye up with — 

Saffranine ..... 10 ozs. 

Fhosphine • . . • . 4 ozs. 

(Berlin Aktien Gesellschaft.) 

Enter at 60% and turn rapidly, raising the temperature to 
(but not above) 110** F. 



Poncea/u 3 R. Berlin AJctien Gesellschaft. 

Soap, and dry ; mordant for an hour in red liquor at 17^ 
Tw., free from lead. Wring and dye in a fresh water to 
which the dissolved colour is added. Heat slowly to a boil, 
and let the cotton cool in the bath. 
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The red liquor is prepared as follows : — 

1. Eight parts sulphate of alumina^ 14 water, 7 soda 

crystals. 

2. Ten parts sugar of lead and 7 water. 

Each of these liquids is boiled separately, and when 
cooled down to a hand-heat they are mixed ; the mixture 
is stirred, let settle, and filtered. 

This process may be used for fixing any of the ponceaux 
and the Bordeaux of the same company upon cotton. 



Saffranine Fink (60 lbs.). 

Bleach and mordant in red liquor. Wash well from this 
in two or three cold waters, and wring. Add to a warm 
water 1 lb. saffranine paste ; work five turns, wash off in 
cold water, and stove. 



Sobfflower Pink (60 Tbs,), 

Bleach and add 3 gills of extract of safflower (cartha- 
mine) to a water. Work yarns for six hours, giving them 
a turn every half hour, and keep them in the liquid till all 
the colouring matter is taken up ; add towards the close a 
little acetic acid to raise the shade. Wash off in three 
waters, adding to the last 1 lb. cream of tartar, and dry 
cold. 

Aniline Pink (50 Jhs,), 

The yams, well bleached, are entered at 110** F. in a 
water with — 

Sulphate of soda . . . • 5 lbs. 
Pink (Baden Anilin Fabrik) . . 4 ozs. 

Turn well ; lift, heat to 140*' F., and finish. The dye- 
ware should not all be added at once. 
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Erythrosvne Tink (50 lbs,). 

Add to a lukewarm water — 

Sulphate of soda crystals . • . • 5 lbs. 
Erythrosine B.S. (Meister, Lucius, and Brun- 

ing) ....... 5 ozs. 

Enter yams at 120° F., and turn to shade, raising the 
heat gradually to 140° F. It is recommended to add the 
colour — of course dissolved — in two equal portions. 



Phloxine Pink (50 IbsJ). 

Dissolve common salt in the water till it marks 5° Tw. 
Add the solution of 6 ozs. Phloxine Extra B.B. (P. Mon- 
net and Co., Greneva). Enter yams at 70° F., and give five 
turns whilst the temperature is raised to 100° P. ; wring 
and dry, without washing. 



Safflower Bose (60 lbs,). 

Bleach; work as for safflower pink, but double the 
quantity of carthamine, and give a little more time. 



Magenta (60 lbs,). 

Add to a water at 144° F. — 

Tin crystals 5|. ozs. 

And the solution of the same weight of magenta, which is 
added in two portions, giving six turns after each. 
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Besorcine Colours [Eosine and Phloxine Beds and Roses). 

Soap hofc with curd soap for an hour, and wring withont 
rinsing. 8-|- ozs. alum are dissolved in 1-|- pint water, and 
made np to 17 pints, 1-|. ozs. soda crystals are added, the 
solution is let settle, and the clear liquid is drawn off for 
use. . The yarn is boiled in this for ten to twelve hours, 
and is then entered in 17 pints of water and 6^ to 10-^ ozs. 
of alizarine oil, whioh before being added to the beck should 
be well shaken up with 1|> pint water. In this mordant 
the yarn is steeped for an hour, wrung and dried. 

For dyeing take 17 pints pure water, 7 fluid ozs. red 
liquor at 8-^® Tw., and colour as required. Enter the yarn 
at 122<» P., and raise gradually to 190** P. ; steep tUl the 
bath is exhausted, wring without washing, and dry. 

The red liquor is made by dissolving 4f ozs. alum in 
B^ fluid ozs, boiling water, and adding the solution of d|. 
ozs. sugar of lead in the same quantity of water. Mix the 
solutions, let settle, strain, and set the clear at 8^^ Tw. 
The water used must be free from lime. 



Coralline Bed (11 lbs.). 

Make up a hot water with 2 lbs. 3 ozs. turmeric. Work 
yams for one hour, rinse in cold water, and prepare another 
water at 86^ P. with — 

Soap ..•••• 1|^ ozs. 
Olive oil . . . . . 34- « 

Work in this for fifteen minutes and wring. Dye in a 
cold water containing a trace of tartaric acid and a solution 
of soluble red coralline. 

The quantity of tartaric acid is regulated by the greater 
or less yellowness of the shade required ; or — 

Boil in water white starch 4^ ozs., and add the sax^e 
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weight of glue. Enter the yarn at 86® F., work for fifteen 
minutes, rinse, and dye in a water at the same heat to 
which more or less solution of coralline has been added, 
according to shade. 

Or — 

Boil 85 ozs. sumac or 2,790 grains of tannin in water, 
and steep the cotton all night in the hot clear liquid. 
Wring out next morning, and enter in a fresh water at 122® 
F. with 17-2- ^^^- good glue ; wring out and dye to shade 
with coralline in cold water; wring again, and without 
washing dry in a room whose atmosphere is impregnated 
with ammonia. 

Aurine is dyed in the same manner as coralline. 

Magenta on Cotton-wool (110 Ihs,). 

Add to a boiling water 5 lbs. 7ozs. tannin. When per- 
fectly dissolved enter the cotton and boil for two hours ; 
reduce heat and steep for another hour. Dissolve 2 lbs. 
3 ozs. soap, dilute the tannin beck sufficiently, and work 
the cotton well. Lift, drain in the centrifugal, and dye in 
a fresh water with 27 — 31 ozs. magenta. 

Bo86 Bengale (P. Monnet and Co.), 

Work the cotton for an hour in water containing 5 per 
cent, of alizarine oil, dry, steep for two hours in cold red 
liquor at 2-j.® Tw., and enter in the dye-beck, which for 
every 35 ozs. cotton, contains i oz. colour and ^ oz. of the 
above red liquor. The process takes one hour at from 112® 
to 140® F. 

The red liquor is made by dissolving 3^ ozs. alum in 
17-|. ozs. water, and adding 1|. oz. acetate of lime, pre- 
viously dissolved in another 17-J^ ozs. water. It is let settle, 
decanted, or filtered if needf al, and set at 2^® Tw. 
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Eosine, 

Work tbe yarn in a soap-beck, dry, and transfer to a 
beck of sugar of lead. Rinse and dye at a hand-beat in an 
eosine beck. The addition of a little acetic acid gives a 
yellower tone. 

CocJdneal Red (10 lbs.). 

Boil 1 lb. best annatto with ^ lb. potash ; strain the so- 
lution, and work the yarn in it at a moderate heat. Wring', 
and take the yam twice through a lukewarm water ; 
wring and pass it into the solution of 2 ozs. glue, to which 
1|. oz. nitric acid has been added. Work for a quarter of 
an hour, wring, and enter in a tin mordant at 10** — 11** Tw. 
Work for half an hour, wring, and dye with 1^ lb. cochi- 
neal. 

Wood Bed. 

Steep over-night in 12 lbs. sumac ; next morning spirit 
it in nitro-muriate of tin at 12* Tw. (cold). Wash off well, 
and dye with 10 lbs. barwood and 80 lbs. brazil wood at a 
boil, turning for an hour. 



Barwood Bed (10 lbs,). 

Boil out 2 lbs. sumac, and add the decoction to a water 
in which the goods are steeped for six hours. Wring out, 
and work in so-called barwood spirit at 2** Tw. Wring, 
and enter in a water at 200® P. with 10 lbs. rasped bar- 
wood, raise to a boil, which is kept up till the shade hs ob- 
tained. 
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Mock Scarlet (10 Z6s.). 

Prepare in 30 gallons hot snmac liquor, with 1 lb. tur- 
meric. Give seven turns, lift, and pass into a cold water 
with 1 pint of crimson spirit (nitro-muriate of tin, a solu- 
tion of the perchloride) ; seven turns, wash, and enter in 
30 g'alls. hot redwood liquor. Lift, wash, and if not full 
enough, take again through the spirit and the redwood 
liquor. 

Crimson Liquor for Padding Velvets. 

Dissolve 2-I. lbs. sal-ammoniac in 6 quarts hot water ; 
then add to it 6 quarts cold water and 9 lbs. common salt, 
stir well until all is dissolved, and strain through a double 
cloth into a 12 gallon stoneware bowl. Add to the solu- 
tion 2 quarts gum-tragacanth water, 4|. gallons sapan 
liquor at 8** Tw., and 1^ pint nitrate of copper at 78° Tw. ; 
stir well for three minutes, add 7i pints oxymuriate of tin, 
stir, fill up the bowl with cold water, and strain for use. 
Fad once through at night and hang up to drain, run 
through the same liquor next morning and drj. Whei\ 
dry, turn over, expose to the air to cool, and after about two 
hours wash in three waters and dry. 

If a more scarlet colour is required, add 1 pint black 
liquor to the above before padding. 



Cochineal Scarlet (100 lbs,). 

Boil 10 lbs. annatto with 6 lbs. soda-ash ; strain into a 
tub and enter the yams in the liquid very hot ; leave 
there for half an hour; lift and rinse in very warm 
water. 

Dissolve glue . • • • 10 lbs. 
Nitric acid . « * • • • 7-^ „ 
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Pass the yarn into this solution lukewarm for a quarter 
of an hour ; lift, wring, and pass into a tin mordant at 11** 
Tw. Keep it under the surface of the liquid for half an 
hour, lift, wring, and dye up in a water containing : — 

Cochineal ..... 12 lbs. 
Tin composition . • • . 3 „ 

Steep for a few hours. Top with magenta if needed. 



Chea]^ Scarlet (100 Ihs,), 

Prepare in a decoction of 25 lbs, sumac, and let steep 
over-night. 

Next morning wring out well and take through a *' ni- 
trate of tin " at 64.® Tw., give five turns and wring. 

Take through a cold solution of : — 

Alum 12 lbs. 

Fustic liquor ..... 6 pails. 

Chalk 1 lb. 

(The chalk serving to reduce the alum to the basic condi- 
tion). Give five turns, wring, and take through the decoc- 
tion of 30 lbs. redwood. Steep a few hours, and dry. 
The nitrate of tin above mentioned is thus prepared : — 

Nitric acid at 62° Tw. . • .6 lbs. 

Muriatic acid at 33° Tw. . , . . 24. lbs. 
Water ...... 2 lbs. 



Feathered tin . . • • . |- lb. 
Add the tin very gradually. 



Cheapest Scarlet (100 lbs,). 

Pass for two hours into a decoction of 20 lbs. turmeric, 
lift, rinse, and pass into a water containing 8 lbs. sugar of 
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lead and 5 lbs. alum, for fifteen minutes. Wring and dye 
up in 3 or 4 ozs. magenta, according to shade. 

This scarlet will be blackened by sulphurous fumes and 
will fade in the sun. 



Azo Beds (110 lbs.). 

Dissolve in water C^- lbs. curd soap, and 2 lbs. 3 ozs. white 
glue in water. Enter the yarn and work for an hour, wring 
out, and pass into a cold water with perchloride of tin at 
6^° Tw. Work for an hour, lift, and enter in a water of 
red liquor at 11-^° Tw. Work for two hours, lift and pass 
into a cold water containing more or less of the colouring 
matter as according to shade. Turn constantly, and raise 
the heat slowly to lOO'^F., let remain for some time in the 
hot fiot, wring out, and dry. 

Or, for a cheaper and inferior colour — 

Dissolve sulphate of alumina, 10 per cent, of the weight 
of the yarn, and convert it into basic sulphate by the fol- 
lowing process. Add gradually solution of soda, with con- 
stant stirring, till the precipitate formed does not entirely 
disappear, but leaves a few floating flakes. Then make a 
small quantity of a fresh solution of sulphate of alumina 
and add it very carefully, stirring continually, till these 
last flakes are dissolved, set the liquid at 14° Tw. Enter 
yams for two hours, turning occasionally, lift and dye up 
in a fresh water with colour =10 per cent, of the weight 
of the cotton. 

Boe colowr (11 lbs,). 

Work for an hour at 167° P. in a water of 17 ozs. 
catechu. Lift and enter in a fresh water at the same heat 
with I- oz. chromate of potash. Lift and top in a fresh 
beck with about ^ oz. alum, and 30 to 45 grains of fustic. 



DYEISQ AND TISBUE-PRlNTlNa. 



Bright Bahnon. 



Boil in a water 11 lb, enmac. Dissolve in the decoc- 
tion 8-i. ozs. soda crystals, and stirin 13-|-oza. olive oil. Enter 
yarna, steep for an lionr at 140°F., liift, add to the water 
lOi- ozs, tin crystals, re-enter, tarn for half an hour, wring 
and dye to shade in a fresh cold water with 8^ ozs. aniline 
orange, wring, rinse, and dry. 



Ught Slate (60 ««.)• 

Boil 24 ozs. logwood extract till dissolved, and add this 
to a warm water. Give yams five tnrns, lift, and add IJ- 
pint black liquor. Three more tnma, wash in cold water, 
and dry. 

Medium Slate (60 lbs.). 

As above, but take 3 lbs. logwood extract, and 3 pints 
black liquor. 

Dark Slate (60 lbs.). 

Boil 6 lbs. Bumac, add the liquor to a hot water. Work 
five tnma, and wring up. Boil 3 lbs. logwood extract till 
dissolved, and add this to a warm water. Five tarns, li^ 
and add 3 pints black liquor. Give three tarns more, wash 
in cold water, and dry. 

These colours may be modulated by using ^ong with 
the above ingredients small quantities of fustio and alum. 



Slate on Velvets. 

Run four or five times through 60 gallons of logwood 
liquor, and 30 gallons of sumac. Add i quarts copperas 
liqaor, run several times, wash, and finish. 
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Slate on Cotton Wool (100 lbs.). 

Extract of logwood .... 4 lbs. 
Sainac ...... 20 lbs. 

Boil for fifteen minutes, enter the cotton, tnm well, and 
let boil for an hour. Lift, drain well, and enter in a cold 
water in which have been dissolved : — 

Copperas ...... 8 lbs. 

Blue-stone 4 lbs. 



Slate (10 lbs.). 

Boil for an hour with i-lb. soda. Make a decoction of 
6 ozs. sumac, enter yarns and steep for six hours, wring, 
and pass into a cold solution of § ozs. copperas. Give six 
tnrns, rinse and wring, and pass back to the sumac bath 
for an hour. 

Make a decoction of -|. oz. extract of logwood. Enter in 
this for two hours ; wring, and pass into another water 
containing the solution of 25 grains bichromate of potash, 
and give five turns. 



Alizarine Violet (220 Z&s.). 

Mordant with alizarine oil, and proceed as for a Turkey- 
red. Mordant again with 270. lbs. sumac, or 200. lbs. good 
pale myrobalgns. Dry and pass into 175 quarts of water, 
with copperas 76 lbs., blue-stone 15-|- lbs. When the whole 
is dissolved, work the cotton in the liquid at a boil, wring, 
wash, and wring again. Dye to shade with " alizarine for 
violets," I.e., such as contains no anthrapurpurine. When 
cold, wash in plenty of water and raise with soap only, 
very neutral, at a boil. If a very blue tone is required 
raise with soap dissolved in a weak lye of soda-crystals, 
say l^P Tw. 

L 
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Methyl Violet (50 lbs,). 

Boil yam for two hours and wring. Make np a cold 
water with 5 ozs. nitric acid and 1^ lb. starch, previouslj- 
stirred np in cold water. Glive a few tnms, wring, and 
dye to shade in a lukewarm water with 1 lb. methyl 
violet. 

Or, work well in a soap-lye, wring, and take through a 
solntion of chloride of calcium or nitrate of lime. Rinse 
and pass into a very weak tannin bath, and dye in clear 
solution of methyl violet abont 7 ozs. of dry to 60 lbs. 
yarn. 

Methjl Violet (22 Ihs.). 

Dissolve 3^ ozs. tannin, and 1 oz. curd soarp in hot water, 
add 4- oz. colza oil, and stir till an emulsion is formed. 
Work in this at 167 F. for fifteen minutes, lift, and wring. 
Make np another water at the same heat with 10^ ozs. alum, 
and the filtered solntion of 2 ozs. methyl violet. Enter 
and dye to shade. 



Beddish Violet (11 lbs.). 

Mix 4 lbs. 6 ozs^ starch in cold water, ponr in ho(b water, 
stirring constantly so as to form a smooth even paste, and 
make np to 105 pints at 100° F. Six turns and then steep 
for fifteen minntes, tnrning occasionally. Lift and add to 
105 pints of water at 100° F., 1|. oz, alum, and 30 grains 
of soluble aniline violet. Six turns. 



Oentiana Violet (11 lbs,). 

Boil 35 ozs. sumac or 2,790 grains of tannin in water, and 
steep the yarn over-night in the clear solntion. Wring np 
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and dje in a water at 165° F., containing 9 ozs. gnm arabic, 
adding tlie dissolved colour as required. Wring, and drj. 

Make up a water at 122® F. with 80 grains tannin for 
each 85 ozs. cotton, and turn, tlie yarns for four or five 
hours. 

Wring and enter in the dye-beck at 110® P., to which 
775 grains of acetic acid are added per 11 lbs. cotton. 

Fansy for Piece Goods (10 pieces =60 lbs.). 

Boil 15 lbs. sumac and run the goods eight to ten times 
through the clear hot liquor. Lift, drain, and run six 
times through tin solution at 2^ Tw. The tin solution is 
prepared by dissolving 8 ozs. tin in 3 lbs. muriatic and 1 lb* 
nitdc acid. Squeeze and run ten to twelve times through 
a fresh cold water prepared with 50 lbs. logwood. Lift 
and dissolve in the same bath 2 lbs. alum, and 1 lb. tin 
crystals, run six times through, and wash. Finish with the 
following mixture: 45 lbs. farina, 3 lbs. wax, and 6 lbs. 
obcoa-nut oil boiled to a stiff paste with the addition of 
a few pounds of logwood and a little alum. The pieces 
are calendered out of this mixture and pressed. 

Spirit Pwrple (10 lbs, cloth or yarn). 

Prepare with stannate of soda at 10® Tw., sour in vitriol 
at 2®Tw., and wash twice in clean water. Make up a 
machine (tub for yarns) with 30 gallons logwood liquor, 
run three or four times backwards and forwards, add 4 
quarts alum, i- pint double muriate of tin, and run three 
or four times through, and wash off in clean water. 

Make up another machine "^ith 30 gallons logwood 
liquor and 10 galls, redwood liquor, run three or four 
times. Add -i- pint purple spirit and 4 quarts alum. Bun 
through several times, wash, and finish. 
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Fine Yellow (60 Ihs.). 

Bleach, mordant in red liquor, boil 3 lbs. picric acid in 
3 gallons water, add this to a warm water, work five turns, 
and drj. 

Light Yellow (60 lbs,). 

Bleach, boil 3 lbs. turmeric in 3 gallons water with 3 lbs. 
alum, add this to a hot water. Work five times, wash,' and 
dry. 

Straw Yellow (60 lbs,). 

Mordant with either red liquor or nitromuriate of tin. 
Boil li lb. extract of fustic in 3 gallons water, and add to 
a warm water. Work yarn five turns, wash in cold water, 
and dry. 

Fast Yellow (60 lbs,). 

Bleach, dissolve 6 lbs. brown sagar of lead in 6 gallons 
of boiling water, and add this to a cold water. Work five 
turns, and wring. Dissolve 2 lbs. bichromate of potash, 
and add it to another cold water. Work yarn five turns, 
wash in two cold waters, and dry. 



Dark BuLst Yellow, Yarns and Cotton Wool (110 Tbs.). 

Work up in a hot water 11 lbs. yellow rosin soap with 
4 lbs. 6 ozs. annatto and 2 lbs. 3 ozs. young fustic. Steep 
for half an hour at a boil. 



Old Gold on Cotton (100 lbs, yam). 
Boil ^ lb. flavine and dissolve 2 lbs. alum. Enter yam 
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at 160® F., give eight turns, hang out, add to the dye 
loz. Bismarck brown and ^Ib. redwood* Re-enter, turn 
to shade, wring, and drj. 



Linen Dteing. 

The properties of linen, as far as its behaviour with mor- 
dants and dye wares is concerned, do not essentially differ 
from those of cotton. It is, however, less able to resist 
strong acids and chemicals. The proportion of linen goods 
dyed and printed is but small in comparison with those 
sold in the white state. 

Coarse linen yams are very largely used in the warps of 
certain classes of carpeting. 



Black (50 lbs. yarn). 

Boil 10 pails of decoction of logwood with 2 lbs. blue- 
stone and 2 lbs. soda-ash. When dissolved, cool down to 
180** F., enter the yam dry, and work for twenty minutes. 
Lift, rinse, and dry. 



Black Linen Sewing Thread, 

Wet out in boiling water, and enter in a water at 212® 
F., made up of 17 ozs. solid extract of logwood, and 3i ozs, 
solid extract of bark. Work for an hour, lift, and hang 
out in the air for twelve hours. Re-enter in the extract 
beck, which should be at 88® F., give eight turns, and lift. 
Work for a quarter of an hour in a fresh cold water, with 
6-^ ozs. blue-stone, lift, and dissolve 17 ozs. soda-ash in the 
old extract bath. Enter yams and give ten turns. Lift, 
return to the blue-stone water, seven turns. Take out, 
return to the extract beck, and give seven more turns. 
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Next dissolve in the blne-sione water 7 ozs. copperas. 
Enter yams, give ten tnms, and retnm to the extract bath 
for seven turns. Make np a fresh boiling water with 8-|. ozs. 
card soap, and give seven turns. Oil or glycerine may 
be added to the soap-beck to insure softness. 

Black (40 lbs,). 

Steep for an hour in a solution of 4 lbs. extract of log- 
wood. Squeeze well and pass eight times through a cold 
water with 74- ozs. bichromate and 12 ozs. blue-stone. 
Take out and squeeze, and dissolve in the old extract-beck 
1 lb. soda-ash. Enter, heat to 167^ F., take out, squeeze 
again, dissolve in the beck 1 lb. copperas. Work for half 
an hour, and rinse. To hinder the goods from smearing 
take through a water containing a little gum. 

Fast Black (50 lbs. yam). 

Steep over^night in the hot decoction of 15 lbs. sumac. 
In the morning lift and take through a warm water made 
up with 5 lbs. copperas, 1 lb. blue-stone, and 2 lbs. 
whiting. 

Work in a cold, weak lime-water, rinse, and return to 
the sumac cistern, to which must be previously added six 
pails decoction of logwood, and 1 lb. of starch paste. 

Blues. 

For linen the cold copperas vat, or the improved hydro- 
sulphite vat, may be used exactly as for cotton. 

Topped Blues (11 Z5«.). Three Methods, . 

First Method — 

Give a light blue in the vat, sour, rinse, and add to a 
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cold water 1 oz. tin crystals, and 3 lbs. 6 ozs. nitrate of 
iron. Work for two hours, lift; make up a fresh cold 
water with 2^ to 3^ lbs. logwood, and 17 ozs. alum. Dje 
cold for a quarter of an hour and rinse. If the colour is 
not to rub off, take through a lukewarm water with 4i. ozs. 
glue, and dry. 

Second MetJiod — 

Vat as before, and make up a water with *' indigo sub- 
stitute," a mixture of induline and extract of logwood. 
Enter, work at 144° F. for thirty minutes, and sadden in a 
fresh water with li oz. chromate of potash, and -| oz. blue- 
stone. 

Third Meilwd — 

"Vat as before, and work for an hour in a water of 11 lbs, 
logwood, and 17 ozs. alum. Make up a fresh cold water 
with 2 lbs. 3 ozs. copperas. Give ten turns, and according 
to shade give two or three dips in both becks. If not deep 
enough, add a little nitrate of iron to the logwood. Rinse 
and take through weak glue water. 



Blue without Indigo (on 65 lbs, yam). 

Put the yam for two or three hours in water with 8|. 
ozs. copperas, and dry without rinsing. Steep for three 
hours in a water with 26 ozs. alum ; wash, wring, and dye 
in a decoction of logwood, to which the solution of 11^ oz. 
alum, and of the same weight of sugar of lead has been 
added. Give three turns, and the dyeing is complete. 



Light Blue (pieces 72 yards^ 29 inches wide). 

Boil with 35 ozs. soda-ash, rinse, and give a light blue 
in the vat. Sour with 3^ lbs. sulphuric acid, and rinse. 
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Mix 108 pints water with 35 ozs. wheat starcli, and the 
clear solution of ^ oz. gentiana violet B, and 8^ ozs. alum. 
Take through this at 122° F., and calender. 

If the colour need not be quite fast, give a paler shade 
in the vat, and prepare the following finish. Boil 11 lbs. 
logwood in water, and dissolve in the clear decoction 17 
ozs. alum. Boil in the liquor 3^ lbs. starch, let cool, and 
stir in 17 ozs. sulphate of zinc, and ^ oz. tin crystals. 
Make up 105 pints, work in it for half an hour, dry, 
and calender. Let the pieces run evenly through the 
mixture. 

Aniline Blue (50 lbs.). 

Dissolve 4 ozs. aniline blue in 1 pint hot methylated 
spirit, and stir the solution well into a water at 140** F. 
Stir in also 2 lbs. acetic acid, and the solution of 3 lbs. 
sulphate of soda crystals. 

Enter, raise gradually to about 210° F., turning con- 
stantly ; lift, rinse, and dry. 

Pmssiate Blue (50 lbs.). 

Add to a water, slightly warm, 3 lbs. nitrate of iron, 
and 2 lbs. tin crystals. Enter, and give five turns, pass 
iDto a fresh water made up with the solution of 2 lbs. 
yellow prussiate, and 1 lb. oil of vitriol. Lift, drain, and 
re-enter in the ii*on bath. If not dark enough, take again 
through the prussiate. Lift, rinse, and dry. 

Brown (50 lbs,). 

Dye first a flavine yellow, as directed below. Mordant 
with the " aniline spirit " (see chapter on Mordants, 
p. 70). Enter in a water made up with the decoction of 
10 lbs. redwood and 10 lbs. logwood, turn for twenty 
minutes. Rinse, and dry. 
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If a maroon shade is required, nse more redwood and 
less logwood. 

Anotli&r Brown (50 lbs.). 

Add to a water at 140® F., 5 lbs. alum, 6 lbs. " aniline 
spirit," and 10 pails of logwood liquor. Work for twenty 
minutes, rinse, and dry. 



Catechu Fast Brown (50 Z6s.). 

Steep yams over-night in the decoction of 10 lbs. cutch 
or gambir. Lift, work in a hot solution of bichromate of 
potash, lift, rinse, and dry. 



Madder Brown (50 Ths.y 

Add to a water 5 lbs. boiled madder and 5 lbs. alum. 
Enter yarn at 150® F. Five turns, add 2 lbs. double 
muriate, work fifteen minutes, lift, rinse, and dry. 

Light Green (10 lbs,). 

Digest for six hours with 6|- lbs. sumac. Wring out 
and enter for half an hour in the following mordant : — 
Alum, 500 grains ; sugar of lead, 250 grains. Wring out 
and dye with 100 grains iodine green. 



Fast Green (110 lbs.). 

Boil for four hours *in the solution of 4 lbs. 6 ozs. sili- 
cate of soda, blue slightly in the cold vat, take through 
vitriol sours, wash, take through weak lime-water, and 
wash again. Steep* over-night in a water at 167® F. with 
3i- lbs. blue vitriol. Wash the next morning, and take 
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throTigli a fresh water at 167^ F. with 5^ lbs. fustic, sad- 
dening with logwood if needed. 



Green (50 Z5».). 

Add to a water 5 lbs. alnm, 2 lbs. doable muriate, 2 ozs. 
tin crystals, and \ lb. flavine. Boil together for ten. 
minutes, cool, enter yarn, work very quickly and then more 
slowly for twenty minutes. Lift and rinse. 

Make up a cold water with a solution of 1 lb. extract o£ 
indigo and 6 lbs. alum. 

Enter yarns, turn quickly at first, and let steep for 
some hours, turning occasionally. Lift and dry without 
rinsing. 

Greenish Grey (22 Z&g.). 

Dissolve 17 ozs. soda-ash in a water, and boil for an 
hour. Wash, and take through a freshwater with 17 ozs. 
sulphuric acid, and wash again. Stir up 2 lbs. 3 ozs. of 
the best chloride of lime to a uniform paste and allow to 
settle. Soak the goods in the clear liquid for six hours, 
turning occasionally. Lift, and take through a fresh 
water to which 35 ozs. muriatic acid have been added. 
Rinse well. Boil out 8i ozs. sumac, and 35 ozs. bark in 
sufficient water. Enter the goods for an hour in the clear 
liquid at 122*^ F., press, and pass into a fresh water with 
8-J. ozs. copperas. Work here for fifteen minutes, and take 
through water. Make up a water at 122** F. with 35 ozs, 
alum ; enter the goods, and add by degrees very small quan- 
tities solution of bark and extract of indigo till the shade 
is hit. Kinse and dry. 

Iron Grey (11 Z6«.). 
Work for an hour in a boiling water with 35 ozs. sumac. 
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Wring*, and work for another liocir in a fresh water with 
the same weight of copperas. 



Li7a(j (50 Ihs.). 

Add to a decoction of logwood at a hand-heat 4 lbs. 
alnm, and 2 lbs. double muriate. Work for twenty 
minutes, lift, rinse, and dry. 



Blueish Mode (11 lbs.). 

Mordant at 167® P. with 35 ozs. sumac, and work in a 
cold water with 35 ozs. copperas. Rinse, and dye up in a 
fresh water with alum, extract of indigo, and magenta as 
required. 

H eddish Mode (11 lbs.). 

Boil out 7 ozs. prepared catechu in water, work the 
yam in the solution at 144** F. for half ah hour ; Hft, and 
work in a water at 180® F. for half an hour, with 3-1. ozs. 
chromate of potash. Kinse, and top in a fresh beck with 
alum, extract of indigo, and magenta. 



Greenish Mode (11 lbs.). 

Work for an hour in a water at 167® F. with 35 ozs. 
sumac, and 7 ozs. solid extract of fustic. Lift, and work 
for half an hour in a cold water, with 35 ozs. copperas. 
Make up a fresh water at 167® F. with 3^^ ozs. solid extract 
of fustic, 8^ ozs. alum, adding extract of indigo as required, 
and a very little magenta. Top in this beck. 
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Aniline Ora/nge (on 11 lbs, li/nen yam). 

Dye as for yellow and top in a fresh water with ^ oz. 
safiTranine, or rather less. 



Chrome Orange (11 lbs,). 

Boil np 3i^ lbs. sugar of lead in water with an eqnal weight 
of litharge till the sediment is white. Let settle, and 
^ steep the yarn for an hour in the clear hot liquid. Lift^ 
and take through a cold water with 17 ozs. lime. Rinse 
slightly and work in a cold water with 17 ozs. chromate of 
potash, and the same weight of sulphuric acid for a quarter 
of an hour. Redden for three minutes in a boiling water 
with 8|- ozs. lime. If a redder shade is needed top in a 
fresh cold water with j- oz. magenta. 



Madder Orange (50 lbs.). 

Add to a hot water 2 lbs. flavine, 10 lbs. alum, 6 lbs. 
double muriate, ^ lb. tin crystals, and 5 lbs. madder. Boil 
for ten minutes, cool to 170** F., enter yams, turn very 
rapidly at first and then more slowly for about a quarter 
of an hour. 

Lift, rinse, and dry. 



Annatto Ora/nge (50 lbs,). 

Boil 1 lb. annatto in 4 lbs. soda-ash, and add the decoc- 
tion to a water at 160**. Eater yarn, work to shade, rinse, 
and dry. 

This is a bright, but not very fast, orange. 



r 
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Beds, 

Magenta (100 lbs.'). 

Dissolve 3 ozs. magenta, and add the solution to a water 
at 150® F. Stir well, enter, and work for twenty minutes. 
Lift, and drj without rinsing. 

Fast Samdei's Bed (100 Jhs,). 

Ground slightly with annatto ; mordant by steeping 
over night in bichloride (oxy-muriate) of tin at 11 i-^ Tw. 
Einse, wring, and enter in a beck made up with 5 lbs. 
Sanders, and work at a boil for twenty minutes. Take 
through vitriol sours at -|-° Tw., wring, and rinse. 

Crimson (50 lbs,). 

Steep in the decoction of 10 lbs. sumac. "Work well in 
a water to which 3 lbs. of " aniline spirit " have been added. 
Enter in a water at 140® F., to which has been added the 
decoction of 15 lbs. redwood, working for twenty minutes. 

Lift, rinse, and dry. 

Bed (11 lbs.). 

Boil for five hours with 4- lb. soda-ash and 2 lb. 3 ozs. 
lime, rinse and pass into a water containing 8^ ozs. mu- 
riatic acid. Rinse again and prepare a bleach by stirring 
up in colU water 8|-ozs. chloride of lime. The yarn is 
steeped six to seven hours in the clear liquid. If the yarn 
appears white, rinse in cold water, take through muriatic 
sours at -J.® Tw., rinse, and work in boiling water containiug 
17^ ozs. tannin. Wring and dry at 167® F. in a fresh 
water containing li oz. yellowish safiranine. 
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Bose (on 11 lbs, linen yam). 

Work for half an hour at a boil with 7 ozs. tannin and 
Si. ozs. curd soap. Lift, and add to the beck the solation 
of 3|. ozs. tin crystals, and dye at 112** F. with the solution 
of -^ to |- oz. aniline red according to shade. 



Another Bed (bO lbs,'). 

Boil together 5 lbs. sumac, 5 lbs. alum, 2 ozs. tin crystals, 
and 1 lb. flavine. Cool the decoction down to 180® F., 
enter yarns, work for a quarter of an hour, and lift. Take 
it without rinsing through a cold water, to which 3 lbs. 
" aniline spirit *' has been added. Each lot of yarn is 
worked in this mordant from about one and a-half minute, 
and a little more of the spirit is added for each lot. Drain, 
and make up a water at 125** F. with the decoction of 15 lbs. 
redwood. Turn quickly at first, and afterwards more 
slowly for twenty minutes. It is an improvement to add 
to the colour-bath 2 lbs. whiting, in order to neutralize the 
acid. 

Lift, rinse well, and dry. 



Golden Yellow (on 11 lbs. Ihien yarn). 

Steep for three hours in a boiling water with 17 ozs. 
tannin, wring out and dye in a fresh cold water with 3^ 
to 4i^ ozs. aniline orange, or phosphine. 



Yelhic (100 lbs,). 

Boil together for fifteen minutes 2 lbs. flavine, 10 lbs. 
alum, 8 lbs. double muriate, and ^ lb. tin crystals. Cool to 
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170® F., enter yam, and work with the usual precautions 
to shade. 

Lift, rinse, and dry 



Jute Dyeing. 

Jute differs markedly in its properties from cotton and 
linen. It is readily disintegrated by acids, and alkalies, 
caustic or even carbonated, are apt to turn it brown. 

It contains, however, a certain proportion of tannin, 
which enables it to lay hold of certain dyes, especially the 
aniline colours, more readily than cotton. 

Very high temperatures, and especially prolonged boil- 
ing, are avoided whenever possible in the treatment of this 
fibre. 

Black (54 lbs,').' 

Dissolve 64. lbs. solid extract of logwood and 17 ozs. 
extract of bark in water. Steep the jute for a quarter of 
an hour in the boiling beck, and enter in a fresh cold beck 
of 13 ozs. red chromate and S^i-ozs. blue-stone. Give 
seven turns, take out, and re-enter in the logwood-beck in 
which 21 ozs. soda-ash have been dissolved in the mean- 
time. Seven turns, lift, and dissolve 17 ozs. copperas in 
the beck, re-enter, five turns, and rinse. 



Cheap Black (110 lbs.). 

Take 5 lbs. 7 ozs. extract of logwood, 2 lbs. 3 ozs. lime, 
and 4 lbs. 6 ozs. copperas, and dissolve each separately. 
Give the yarns three turns at a boil in the solution of the 
extract, drain, but do not wring : take through the lime- 
water and immediately after through the copperas, giving 
three turns in each. 



160 
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Swperior Black (110 lbs,). 

Take 7 lbs. 6 ozs. extract and proceed otherwise as aboTe« 
When drained from the copperas return to the extract. 



Blue (ICO lbs. yarn). 

Dissolve 2 lbs. alum. 

„ 4- ^^* *^° crystals. 



10 ozs. serge blue. 
Enter yarn, and boil for twenty minutes. 



Gensd^armes Blue (100 lbs.). 

Dissolve 2 lbs. alum. 

„ ilb. tin crystals. 
,, 8 ozs. serge blue. 
„ 3 ozs. aniline green. 

Enter yam, and boil for twenty minutes. 



Blue {220lh3.). 

Dissolve in separate vessels, alum, 11 lbs. ; soda crystals, 
7 lbs. 10 ozs.; tartar emetic, 6 lbs. 7. ozs. Pour the solu- 
tions all at once together, and let settle. 

The clear liquid is used with 22 gallons water at 158° F., 
and the jute is dyed, adding the colour (previously dis- 
solved in water) by slow degrees till the shade is obtained. 
The colour is the " Bradford Blue " of the Baden Ani- 
line Co. 
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Bltie (110 lbs. hleacJied yam). 

To a warm water at 104** F. add — 

Alum 174. ozs. 

Soda . . . . . . S^oes. 

Tartar emetic . * ' . . . . li- oz. 

Dye to shade in methyl blue, soluble in water (Baden 
Aniline Co.). 

Brovm (22 lbs,). 

Make a boiling decoction of S^ lbs. catechn, dissolve in 
it 34. ozs. blue-stone. Work the jute for an hour. Wring 
and make up a second boiling water with 7 ozs. bichromate 
of potash, ten turns, rinse, and wring. Eaise and top in a 
fresh water with 75 grains Bismarck brown, and 3i ozs. 
sulphate of soda. For redder shades a little magenta or 
garnet may be added. 

Another Brown (11 lbs.)* 

Mordant at a boil with 2 lbs. 3 ozs. sumac. Give a few 
tnms, lift, and add to the beck li- oz. tin crystals. Give 
a few more turns, and make up a water with 2 lbs. 3 ozs. 
logwood, 2-|ozs. magenta, 13|-ozs. alum. Work for an 
hour in the' cold, lift, and add 2-1 ozs. chromate of potash, 
seven or eight turns, rinse, and dry. 

Bismarck Breton (11 lbs,). 
Wet out and dye with |. oz. to 1 oz. vesuvine. 

* 

Brown (11 Z5s.). 
Extract 35 ozs. catechu in boiling water and dissolve 

M 
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8i ozs. blue-stone in the clear. Enter the jute in this for 
two or three hours at a boil. Lift, and dissolve 8-1 ozs. 
chromate of potash in a boiling waiter, pass the jute through 
this, and then through clear water. Top in a fresh water 
with 80 grains Bismarck brown, 4i- ozs. alum, and l7i ozs. 
logwood. 

Dove Colour. 

Mordant in red liquor at |-^ Tw. and 86^ F. 
Dje in fresh water at the same heat, with a verj little 
methyl blue and less saffranine. 



GoU (22 lbs.). 

Enter the bleached yarn for twenty minutes in a luke- 
warm bath of sugar of lead. Wring, and give ten turns in 
a new cold water containing 7 ozs. bichromate of potash, and 
rinse. For deeper shades increase the sugar of lead and 
the bichromate. For redder tones take the dyed jute 
through a lukewarm water containing a little garnet, or a 
very red aniline violet, previously dissolved in boiliug 
water. 

Golden Bronze, 

Work in weak catechu liquor at 122® F., then pass into 
bichromate of potash at the same heafc, and lastly dye to 
shade with a mixture of phosphine and vesuvine (Baden 
Aniline Co.) at 122° F. 



Golden Orange (110 lbs.). 

Mix 11 lbs. alum and 17-1 ozs. tin crystals in suflBcient 
water, run off the clear, and steep the jute in it for half an 
hour, and dye at a hand-heat in a separate water with 
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cKrjsoidine and phosphiiie RN. (Baden Aniline Companj) 
according to shade. 

Add a little tartaric acid towards the end^ to raise the 
colour. 

Light Green (11 Z65.). 

Mordant for two hours in the solution of 7 ozs. tannin. 
Make np a fresh water with li- oz. malachite green, enter 
tlie jute, and work for half an hour. For yellower tones 
add to the dye-beck picric acid or aniline yellow. 



Fast Green (22 Tbs,). 

Work for half an hour in a hot water containing 27-1 ozs. 
extract of bark and 14 ozs. sulphate of alumina. Wring, 
and prepare two waters — 

a, 15 f ozs. nitrate of iron and 3i ozs. tin crystals. * 
6. 3^ ozs. yellow prussiate. 

Work for twenty minutes in a ; wring, and pass into 6. 
Ten turns, lift, and add 14 ozs. sulphuric acid; ten turns 
more, lift, wring, rinse, and dry. 

Nijlit Green (11 lbs,). 

Prepare at a boil for three hours with the clear decoc- 
tion of S^ ozs. sumac. Wring, and enter in a beck of 1^- oz. 
methyl green. If a yellower tone is wanted a little picric 
acid may be added. 

Green (110 Tbs.). 

Mordant with red liquor at 4i^° Tw. and \T^ ozs. tin 
crystals. Let steep an hour, enter in a strong hot decoc- 
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iaon of fustic, wring ont and dye in a fresh water with I7i 
ozs. alum and acid green (vert a Vacide, of Monnet and Co.) 
according to shade. 



Anili/ne Oreen (45 Z6s.). 

Prepare hot with 5 lbs. snmac for one honr, and then 
mordant with 4 lbs. alum and 21- lbs. sugar of lead. Let it 
lie for a couple of hours, and dye it warm with the aniline 
green previously dissolved. 



Light Green (11 lbs.). 

Boil out 8-| ozs. sumac ; steep for three hours in the 
clear boiling liquor. Lift and make up a fresh cold water 
with methyl green ; enter, and work till level. For 
yellower tones add picric acid. 



Mode Oreen on Jute Yam (110 lbs,). 

Mix 3 parts fustic liquor and 1 part logwood liquor with 
the necessary quantity of water at 122^ F., ten turns, lift;, 
add -J. oz. each copperas and blue-stone; re-enter, turn 
well, and wash. 

Top at 86® F. with vesuvine and a little methyl blue (of 
the Baden Aniline Go.)* 



Grey (11 lbs.). 

Boil 17 ozs. sumac in water, and steep the jute for an 
hour in the liquid. Lift, and dissolve the same weight of 
copperas. Enter the yams, and dye to shade. 

For a blue-grey make up a fresh beck at 77® F. with 
17 oz. alum and -|- oz. extract of indigo. Add a very little 
solution of magenta, enter the jute, and dye to shade. 
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Mode Grey (11 lbs.). 

Boil 17 ozs. prepared cateclm, add solntion to a water at 
100** F., and dissolve therein 1-|. oz. blnq-stone. Wet out 
the jute at 100® F., enter, and work for an honr. Lift, 
and add the solntion of li. oz. chromate of potash ; re- 
enter, work to shade, rinse, and dry. 



Pa7i8y (11 lbs,). 

Wet out perfectly at 100*» F., lift, and add i oz., or a 
little more of dissolved violet (Hofmann's, or methyl). 
Enter, five tnms, and dry. • 



Beds. 
Eed: (11 lbs,). 

Mordant hot for an honr with 8^ ozs. tannin ; lift, wring, 
and enter in a beck of phosphine or aniline orange, and top 
with a solntion of saffranine at 113® F. 

If aniline orange is too dear, yellow coralline may be 
used. 

Crimson (11 lbs.). 

Wet ont perfectly in water at 100® F., and dye with |. oz. 
to ^ oz. magenta. 

Wood Bed (2b lbs.). 

Dye the half-bleached yarn, hot, with l. lb. annatto 
which has been boiled with 6 ozs. soda-ash. Steep the 
yarns for an honr in the solntion. Wring, and enter in a 
cold water with 2 lbs. stannate of soda. Lift, and enter 
in a lake warm water with 4 to 5 lbs. alum ; turn for half 
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an hour, wring, and dye up with peachwood liquor (12 lbs. 
of wood). 

Wood Crimson (25 lbs,). 

Make a decoction of 4 lbs. sumac, add it to a hot water, 
and steep the yam over-night ; wring, spirit with stannate 
or nitro-muriate of tin, and dye in peachwood liquor. 



Azo Bed (110 Jhs.). 

Dissolve 11 lbs. cake-alum, and add so much solution 
of soda that the precipitate formed ceases to disappear 
entirely on stirring the liquid. Then add a little of a fresh 
solution till the last traces of the precipitate are just dis- 
solved. Set the solution at 14® Tw. ; enter the clear goods, 
and work for two hours, turning occasionally. Lift, and 
pass into a fresh water containing 1 lb. dye for 10 lbs. 
yam. 

The same process is applicable to hemp. 



Scarlet on Jute Yarn, 

Mordant with red liquor at Si9 Tw. and 122® F. 
Dye to shade in a fresh water at the same heat with 
" ecarlate R. R." (of P. Monnet and Co., Geneva). 



Wool Dyeing. 



Under this head we include not merely wool, but 
alpaca, goats' hair, and other true animal fibres, and also 
the treatment of mixed goods, in which the warp is of 
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cotton, linen, jnte, <fec., and the weft of wool. Wool is 
dyed both loose or in the nnmannfactnred state, in jams, 
in piece-goods, and in rags or shoddy, and in each of 
these conditions it requires certain modifications of treat- 
ment. 

The properties of wool in relation to colouring matters 
differ very decidedly from those of the vegetable fibres, 
which circumstance involves a corresponding difference 
in the dyeing processes used. It has a much stronger 
attraction or affinity for the majority of colours than have 
the vegetable fibres, and in many cases mordants are not 
required. This happens especially with certain of the 
aniline colours. One and the same colour very generally 
appears richer, brighter, and fuller if fixed upon wool than 
upon cotton. This is very decidedly the case with indigo, 
which upon cotton or linen has a dull, flat appearance, 
whilst upon wool it is much brighter. 

Wool is, with few special exceptions, dyed at a boiling heat. 
It bears contact with acids much better than does cotton, but 
it is more readily affected by alkalies, especially at high 
temperatures. Superheated steam also reduces it to a 
jelly. The mordants used in wool- dyeing are very 
frequently added to the dye-pan along with the dye-wares 
and the goods to be dyed, and all are boiled together, — a 
procedure rarely admissible with cotton. 

A very striking difference between wool and cotton, &c., 
appears in their respective behaviour with metallic solu- 
tions. Thus cotton can be readily dyed a prussian blue by 
steeping it alternately in solutions of nitrate of iron and of 
the yellow prussiate of potash. Wool, on the contrary, 
can only bo dyed a prussian blue, or, as it is technically 
called, a " royal blue " — a class of colour now becoming 
obsolete — by a circuitous process. Manganese browns and 
bronzes cannot be satisfactorily produced upon wool. The 
yellows and oranges got up so readily upon cotton by 
means of a solution of lead — either acid or alkaline — and 
the chromate of potash, are here not admissible ; amongst 
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other reasons, because thej would be blackened by tlie 
sulphur naturally present in wool. 

Considerable care is needed in order to obtain level 
shades on woollen yarns, and still more so upon piece- 
goods. For this. purpose the articles to be dyed are very 
frequently entered into the dye-liquor at a temperature 
considerably below the boiling point ; they are turned at 
first with considerable rapidity, and — especially in the 
case of the aniline dyes — the colour is added in successive 
portions. 

A point which requires more attention in case of woollens 
than of cottons, is the tendency of the goods to '^ feed " 
after having been withdrawn from the dye-beck, and after 
the process is supposed to be at an end. That is, the 
colour goes on deepening. If a large mass of wool, of 
yam, or of cloth, is lifted out of the dye-beck and laid in 
a heap, it still retains a high temperature for a consider- 
able time, and it holds between its fibres by capillary at- 
traction a large quantity of the dye*liquor, which in most 
cases still contains unexhausted colouring matter. In such 
cases the dyeing process still goes on, and that irregularly. 
If yarns or cloths are hung up the dye-liquid drains to- 
wards the lower ends, and those parts may take a percep- 
tibly darker shade. If wool or yarn is laid in a heap, 
the liquor drains towards the bottom, and darkens the part 
where it collects. 

This irregular action is combated in various ways. It 
is sometimes directed in a receipt that the goods should 
cither be let cool in the dye-liquor — ^the source of heat 
being of course withdrawn — or washed at once in cold 
water, so that any further change of colour is at once 
arrested. These two methods, seemingly opposite, lead in 
substance to the same result. If the goods are left to cool 
in the dye-liquor they deepen, indeed, in colour, but uni- 
formly. In some cases it is not safe to wash the dyed 
goods until they have become cold, and then, of course, 
the unco^bined dye-liquor is removed by wringing or 
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nipping — ^whether by hand or mechanically, and by the 
use of a centrifugal machine. 

The state of woollens and the character of the wool 
have a considerable effect on the quantity of dye- wares to 
be nsed. The finer the wool — i.e., the more surface it ex- 
poses in a given weight — the greater the proportion of dye- 
wares required. If a given weight of ware dyes 100 lbs. 
of loose wool to a given shade, the same weight will serve 
for 120 lbs. yarn, and for 125 to 130 lbs. piece-goods. 
The results of dyeing wool in these three different states 
are by no means alike. When the loose, unspun wool is 
dyed, every fibre is coloured uniformly all over. Hence 
the yarns spun and the cloth afterwards woven from such 
wool are dyed through and through, and do not — suppos- 
ing the dye to undergo no chemical change from the 
action of air and moisture — become greyish or whitish by 
wear and tear. Hence wool-dyeing is preferable for goods 
which are to stand friction, especially if of a dark colour. 

In yarn-dyeing the fibres being in the interior of the 
thread are not so deeply and fully coloured as those on the 
outside, and in piece-dyeing, especially in thick, closely 
woven goods, the interior remains nearly white. This is 
in certain cases not a disadvantage. Not only is colour 
economized, but there is a gain in brightness. The thin 
outer layer of wool which is really coloured, is lighted up 
by the rays reflected from the white undyed matter below. 
Delicate and brilliant colours are rarely applied on unspun 
wool, for the reason that without uniisual care — ^which of 
course means expense — they are certain to become soiled 
during the processes of spinning, (fee, and cannot bo 
cleaned again without injury to their brightness. 

In dyeing mixed goods the usual process is to give the 
required shade first to the wool or the worsted. The 
cotton warp is then dyed, usually in the cold, so that the 
colours applied may not sensibly attach themselves to the 
wool, and either deepen or modify its shade. The first 
step in cotton dyeing is generally a working or steeping in 
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an asfcringent, which for blacks, &c,, is usually mjrobalans, 
sumac, or divi-divi, but for the anilines, pure tannin. The 
next step is usually the application of an ordinary mordant 
— ^iron for blacks, and other sad shades, and preparations 
of tin for light and bright colours. Both these processes 
are effected in the cold, and generally by means of the 
padding-machine, which squeezes the solution into the 
tissue. Then follows the application of the dye, also in 
the cold. 

In some cases both the worsted and the cotton can be 
dyed in a single operation. 



Blacks. 

Aniline Blach on Wool (2 26s.). 

Dissolve- 3 ozs. permanganate, and 4i- ozs. Epsoms, in 
.5 gallons of hot water. When cool enter the wool and let 
soak till the liquid retains merely a slight yellow colour. 
Press, and without washing enter in 2 gallons of cold 
water made up with 12 ozs. aniline oil and 20 ozs. muri- 
atic acid. Press the wool, and wash in a very weak solu- 
tion of carbonate of soda. Pass into a solution of ^ oz. 
bichromate of potash in 2i- gallons water, when it takes a 
deep black. Wash, and dry. 

Blue Blach oil loose Wool (480 Z5s.). 

Give a medium blue ground in the vat, air, wash, and 
boil the wool for two hours with 30 lbs. logwood, 50 lbs, 
Sanders, 5 lbs. fastic, and 2 lbs. red argol. Sadden in the 
same beck with 7 lbs. copperas. 

Fvll Blue Black for Piece Goods (27 lbs,). 
Make up a water with 2 lbs. 2 ozs. argol, 6^ ozs. chro- 
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mate of potash, 3|- ozs. blue-stone, and the same weight of 
oil of vitriol. Enter at a hand-heat, raise to a boil, and 
work at that heat for an honr. Lift, rinse, and dry with 
24 lbs. logwood, and 3-L ozs. oil of vitriol. Wince for three- 
quarters of an hour in the boiling liquid, lift, rinse, and dry. 
If not blue enough, cool the beck, add 17 ozs. ammonia, 
stir up, re-enter, and wince for fifteen minutes. 



Deep Black on Piece Goods (110 lbs,). 

Boil for an hour and a half with 2 J. lbs. chromate of 
potash, S^ lbs. red argol, and 4. lb. blue-stone. Let cool 
in the flot, and dye for one hour at a boil with 44 lbs. log- 
wood and 13 lbs. catechu. Lift^ add 26 ozs. blue-stone, 
cool, re-enter, and boil for fifteen minutes longer. 



Chrome Blach on Wool (55 Z6a.). 

Boil for an hour and a half with 17 ozs. chromate of 
potash, the same weight of blue-stone and of oil of vitriol. 
Lift, and dye in a fresh water with 22 lbs. logwood and 
4i lbs. fustic, boiling for an hour. 

Fast Black on Yarns and Cloth (22 lbs,). 

Boil for an hour with 9-1 ozs. chromate of potash, the 
same weight of blue-stone, and 8 ozs. oil of vitniol. Let 
grow cold in the dye-liquor. Dye in a fresh water with 
9-|. lbs. logwood, 2|-lbs. fustic, and 4i ozs. sulphate of zinc. 
Boil fot an hour, lift, cool, rinse, and dry. If a very blue 
shade ia required, leave out the fustic. 

Black on Wool for Fulling (110 lbs,). 
Boil for two hours with logwood 43 lbs., fustic 15-^ lbs., 
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samac 13 lbs, red argol 64- lbs. Beplace the water lost hy 
evaporation, and sprinkle the wool with a solution of 5|. lbs. 
copperas and 3|-lbs. blue-stone^ and boil for one hour. 
For a blue-black sprinkle the wool, when lukewarm, with 
4 lbs. 6 ois, ammonia. For deep jet black, sprinkle with 
di-lbs. bichromate of potash, dissolved in boiling water, 
and boil for a quarter of an hour. 



Black on Knitting Yarns (55 lbs,'). 

Boil for forty-five minutes with SOozs. chromate of 
potash, 8|- ozs. blue-stone, the same weight of argol, and 
7 ozs. sulphuric acid. Take through water, and dje at a 
boil for forty-five minutes with 33 lbs. logwood. 



Black on Wool (160 lbs.). 

Boil for one hour and three-quarters with 4 lbs. bichro- 
mate of potash, 3 lbs. blue-stone, -f^^* niuriate of tin, 
^ lb. oil of vitriol, and 10 lbs. fustic. Dye in a fresh water 
with 60 lbs. logwood, entering at 170'* F., and boiling for 
one hour. 



Another Black on Wool (100 Z5«.). 

Boil for one hour and a half with 24. lbs. bichromate of 
potash a&d 1 lb. argol. 

Dye in a fresh water with the decoction of 30 lbs. log- 
wood, 10 lbs. fustic, 3 lbs. argol, and ^Ib. oil of vitriol. 



Enter at 170*' F., and boil for one hour. 



Another Black on Wool (100 Z5«.). 

Prepare for two hours at a boil with 8 lbs. copperas, 
3 lbs. blue-stone, 3 lbs. argol, and 10 lbs. fustic. 



WOOL DYEING. 173 

Dye in a frosli water with the decoction of 30 lbs. log- 
wood, entering at 170^ F., and boiling for an hour. 



Alizarine Black on Wool (100 Ihs.). 

Prepare with 12 lbs. copperas, -Albs, blue-stone, and 
4 lbs. red argol, boiling for one hour and a half. 

Dye in a fresh water with 7 lbs. alizarine, 44 lbs. log- 
wood, 6 lbs. fustic, 6 lbs. sumac, Bibs, chalk. 



EUwh on Thick Half WooUen (lOlbs.). 

Dye in the clear decoction of 3 lbs. logwood, -J- lb. sumac, 
and 4- lb. fustic. Raise to a boil, and keep up for half an 
hour. Lift, and pass into a cold water with i- lb. copperas, 
letting it steep for an hour. Pass into a boiling bath of 
2 to 3 ozs. yellow prussiate, and work for an hour. Hepeat 
all these three baths, and rinse well. It is better to rinse 
each time after the logwood bath. 

Black for Alpa/^a Yams containing 30 per cent. 

of Cotton (55 lbs,). 

For the mordant, take as little cold water as practicable 
and add black liquor till it makes 54.^ Tw., and the follow- 
ing substances, which are dissolved separately, each in a 
small quantity of water, and to the solutions are added : — 



Sugar of lead . 


17 ozs. 


Crude red potash . 


. . . 17 „ 


Copperas 


4 lbs. 6 „ 


Cbromate of potash . 


. . . 17 „ 


Sal-ammoniac . 


. . . 7 „ 



Let the mixture settle well, and steep the yams in the 
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clear for one hour and a half. Lift, whiz, dry rapidly, take 
through a weak soda bath, and dje in a fresh water with: — 

Logwood ..... 174- lbs. 
Fustic . • • • . 4 lbs. 60Z. 



Black for Mixed Goods (100 Tbs,) 

Boil 40 lbs. logwood, 10 lbs. fustic, 20 lbs. sumac, 3 lbs. 
red argol. Cool, enter, and boil for an hour. 

Lift, and add add Gibs, copperas and 4 lbs. blue-stone. 
Boil again for an hour; lift, cool down, and tone in the 
same water with 5 lbs. ammonia and 2 lbs. soda-ash* 



Blues. 
Logwood Blue (100 lbs,). 

Give a ground in the yat, wash, and mordant at a boil 
for one hour and a half with 8 lbs. alum, 5 lbs. sulphate 
of copper, 6 lbs. tin crystals, 4 lbs. bichromate of potash, 
2 lbs. argol, and 2 lbs. sulphuric acid. 

Dye in a fresh water with 20 lbs. logwood and 4 lbs. 
Santa Marta wood, without bringing to a boil. 

Logwood Blue Process in use at Aix-la-Chapelle (lOOlbsJ). 

Boil for two hours with 13 lbs. alum, 6|-lbs. argol, 
21. lbs. tin crystals, and ilb. sulphuric acid. 

Let the wood lie for a night, and then dye with 40 lbs. 
logwood and 1 lb. carbonate of soda crystals. 

Logwood Blue Process in use at Verviers (100 lbs.). 

Boil for two hours with 10 lbs. alum and 1 lb. bichro- 
mate of potash. 
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After boiling, let the wool lie over-night, and dye in the 
morning with 20 lbs. logwood. 

Logwood Blue^ Dutch Process (100 lbs.). 

Boil for two hours and a half with 6 lbs. sulphate of 
alumina, 4 lbs. chrome-alum, and 1 lb. blue-stone. 

Let lie over-night, and dje the next morning with 6 lbs. 
extract of logwood, and 1 lb. carbonate of soda. 

Dark Blue on Cloth (110 755.). 

Boil for an hour with 6|.lbs. alum, 2|.lbs. red argol, 
17 lbs. chromate of potash, and 2i- lbs. bichloride of tin. 
Let cool in the flot. 

Dye for one hour at a boil with 22 lbs. logwood and 
11 lbs. extract of indigo. 



Extract Blue on Wool and Cloth (65 lbs.). 

Make up a water with 17 ozs. sulphate of soda, the same 
weight of oil of vitriol, and from 7 to 17 ozs. extract of 
indigo. Boil up, cool, enter, then turn continually to 
shade at a boil. 

Niclwlson Blue (50 Tbs,). 

Make up a water with 1 lb. borax and 7 ozs. Nicholson 
blue. 

Enter at 170^ P., give four to five turns, and raise to a 
boil, turning to shade. Wash, and raise colour in a water 
acidulated with sulphuric acid. Wash and dry, ^ 



Methjlene Blue {100 lbs. Wool). 

Mordant for one hour and a half with 2i- lbs. bichro- 
mate of potash and 2 lbs. argol, at a boil. 
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Dye in a fresli water with 1 lb. methylene bine O O (of 
the Ba^en Aniline Company), boiling for three-qnarters of 
an honr, and letting the wool afterwards steep in the hot 
liquor for four to eight hours. This shade stands fulling. 



Blue on Wool and Chth (44 lbs.). 

Boil for an hour with S^. lbs. alum, Si lbs. argol, 1 lb. 
oxalic acid, -Lib. tin crystals. Dye in a fresh beck with 
6-i-to 11 lbs. logwood. 



Nemours Blue oil Cloth (11 lbs.'). 

Boil for one hour and a half with 4i- ozs. chromate of 
potash, i- to li^oz. oil of vitriol, and 8|-ozs. argol. Let 
cool in the liquor, rinse, and dye with 4i to 5i. lbs, log- 
wood, 1 lb. Sanders, and ^Ib. fustic, boiling for an hour. 

Aniline Blue on Yams to hear Fulling (55 lbs.). 

Make up a water for 5|- lbs. sulphate of alumina, 4|- lbs. 
sulphate of soda, 26^ ozs. tartar, 17 ozs. perchloride of tin, 
and the clear soJ ution of 3 ozs. aniline blue. Boil up, enter 
the yarns, and dye at a boil. Take out, whiz, and rinse. 

Guernsey Blue on Flannel (100 Z65.). 

Boil up 30 lbs. barwood, cool, enter the flannel, and boil 
for three-quarters of an hour. 

Then disolve in a water 2 lbs. Guernsey blue and li lb. 
sulphate of zinc. 

Enter the flannel at a hand-heat, raise slowly to a boil, 
and boil for two hours. Lift, rinse well in cold water, and 
raise the shade in a bath containing l^- lb. sulphate of zinc, 
and 8 lbs. oil of vitriol. Rinse, and dry. 



■•'^■■■» ' 
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Prussiate Blue on Worsteds (100 Tbs.). 
Dissolve in separate vessels^ and in cold water : — 

9 lbs. red prussiate. 
24- „ tartaric acid, 
2i „ oxalic acid. 

2 f, tin composition. 

When, well dissolved ponr together, and stir well. 

Add the above mixture to a water at 100** F., and then 
add 12 lbs. good oil of vitriol. 

Enter the goods, turn well, heat slow up to the boiling 
point, and boil for half an hour. 

For darker shades add the decoction of 14 lbs. logwood 
chips and a few pounds of muriate of tin. Cool the dje 
before re-entering the goods, and turn very quickly to get 
a level shade. 

For a finer shade leave out the logwood, rinse well, and 
top in a &esh cold bath with a little aniline blue. 



Fast Blue without Indigo (120 Z&s.). 

Boil for two hours with 3 lbs. blue-stone, 3 lbs. oxalate 
of potash, 15 lbs. alum, 6 lbs. argol, and 2 lbs. chrome. 
Let cool in the flot, and dye in a fresh water with 50 lbs. 
logwood, boiling for two hours. 



* Bark Gendarme Blue on Worsted (50 lbs,). 

Add to a water 1 lb. borax, 3 ozs. Nicholson blue, and 
6 ozs. alkali green (Meister, Lucius, and Bruening, of . 
Hoechst). 

Enter at 160** F., turn for ten minutes while raising to 
a boil, and boil for half an hour. 

N 
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Enter in a fresh water at 130** F., with ^ lb. oil of vitriol. 
Give four or five turns, and wash. 



DarJc Navy Blue on Worsted (50 lbs,). 

Dissolve 10 lbs. sulphate of soda, 2 lbs. induline, 2 lbs. 
extract of orchil, and 6 lbs. extract of indigo, and add 2 
quarts oil of vitriol. Enter at 180° P., turn continually, 
raising to a boil, and boil to shade. 



Dark Sapphwe on Worsted (60 lbs»). 

Give a Guernsey blue bottom in the usual manner, with 
6 ozs. Guernsey blue ; wash, and raise in a water with 2 
lbs. sulphuric acid. 

Dissolve in a fresh water 3 lbs. sulphate of soda, 4. lb. 
argol, 1 lb. alum, 3 lbs. indigo extract, and l^- lb. picric 
acid. 

Blue on Yarn (100 lbs,). 

Make up water at 160° F., with 10 lbs. sulphate of soda, 
2 lbs. oil of vitriol, 1 lb. " soluble blue R.S." (Monnet and 
Co., of Geneva). Enter, turn to shade whilst raising to 
a boil ; wash and dry. 



Blue on Coarse Woollen Yams (55 lb^,)» 



Indigotine for dark colours (Frankel and 
Runge, of Berlin) .... 
Orange (Baden Anilin Co.) . 
Methyl violet ..... 

Dissolve well, and add to the water. 



lOi. ozs. 

If » 



19 
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Add further : — 

Oil of vitriol .... 2 lbs. 3 ozs. 

Sulphate of soda . . • . 5i- lbs. 
Bed argol ..... 8-|. ozs. 

Enter yams at 122^ F., and boil for an hour. 



Benzyl B^is, 

Dissolve in 100 to 200 parts of water, and dye at a boil 
without any mordant. 



Navy Blue for Ladies^ Gloth (44 lbs,). 

First bath 4 lbs. soda and -|. lb. Prussian blue, in which 
the cloth is turned for an hour at 200® F. ; it is then washed 
and placed in a second water, strongly soured, and con- 
taining 10 ozs. methyl violet. Finish below the boiling 
heat. 



Marine Blue on Mixed Goods (22 lbs.). 

Give a ground with Nicholson blue, working for half an 
hour at a boil, with 4|. ozs. Mcholson blue of the reddest 
shade and 84. ozs. soda crystals. 

Rinse slightly, and raise in a fresh hot water with 10^ 
ozs. oil of vitriol, and bring up to shade in the same water 
with a little orchil liquor and picric acid. 

After the wool or worsted has thus been dyed, the goods 
are steeped over-night in a lukewarm solution of 3i ozs. 
tannin, and then worked for half an hour in a cold solution 
of aquafortis at l^-** Tw. Dye to shade with bluish methyl 
violet and a little extract of logwood, souring lastly with a 
little vitriol. 
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Futeaux Blue (on Woollen Chth or Yams), 100 Jhs, 

The dyeing is done in wooden or stone tanks, the nse of 
copper being entirely avoided. Steam is introduced by a 
leaden pipe. 

Pat into the water 3 lbs. oxalic acid, and boil for fifteen 
minntes. Stop boiling, and add 4 to 5 lbs. ammonia and 
10 lbs. dye. Re-enter the goods, and boil for three- 
quarters oi an hour ; the bath should then be of a light 
violet ; add 3 to 4 lbs. oxalic acid, and dye in an hour and 
a half. The dyeing can be hastened by adding 1 to 2 lbs. 
more oxalic or acetic acid. 

After dyeing immerse the goods in water and steep for 
fifteen minutes in a water at 122° F., containing 4 lbs. ace- 
tate, sulphate, or chloride of zinc, with 2 lbs. acetic, sul- 
phuric, or muriatic acid. 

Wash as usual. If the wool is to be fulled after dyeing, 
instead of the zinc process boil it for ten or twenty- 
minutes with 3 to 4 lbs. ground galls and 1 to 2 lbs. acetic 
acid. 

Navy Blue on Mixed Goods (10 lbs,). 

Boil with 3 ozs. each argol and chromate of potash. 
Rinse, prepare with 2 lbs. sumac, and dye at a gentle boil 
with 1 lb. logwood and i oz. aniline violet. Lift and work 
at a hand- heat for half an hour in a water with 2 lbs. log- 
wood. Lift^ drain, and sadden in a fresh water with i. lb. 
blue-stone. Lift, and rinse well. 

Or: prepare with 2 lbs. sumac, drain, take through 
black liquor at 2i® Tw., rinse, and finally dye at a hand- 
heat with 2^ ozs. methyl violet. 



Vat Dyeing on Wool. 
Indigo is very extensively applied to wool and woollen 
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goods by means of the warm or fermentation vat. Of this 
there are several modifications. 

The Indian, or potash-vat, is set with bran, madder, 
potash, and indigo. The last ingredient is only added 
after the vat has been heated np to 194** F. The working 
heat is only between 86® and 104® F., and is kept np by a 
gentle passage of steam through the pipes. For the first 
forty-eight hours the mixture is stirred thoroughly up once 
in twelve hours. The proportions of the wares are indigo 
174. lbs., potash 26 lbs., bran and madder 7i. lbs. each. 
When in working order the liquid has a greenish-yellow 
colour, with a bluish scum on the surface. This vat re- 
quires to be refreshed every twenty-five to thirty days with 
additional doses of potash, indigo^ and madder. 

The German vat is under many circumstances preferable 
to the Indian. The water is first heated np to 203® F., and 
the wares are then added in the proportion of 20 pails of 
bran, 24 lbs. carbonate of soda, 13 lbs. indigo, and 6|- lbs. 
of freshly slaked lime. The mixture is kept at a higher 
temperature than the Indian vat, viz., from 104® to 122® F. 
Fermentation begins in about twelve hours; the liquid 
takes a greenish-blue, with a sourish smell, and bubbles of 
gas escape. After the lapse of three days the vat may be 
set to work. It requires refreshing from time to time with 
indigo, soda, and lime in the original proportions, to which 
small quantities of treacle are also added. With careful 
management such a vat may remain in good order for two 
years. 

The method of workin g is as follows : — The vats are stirred 
up early in the morning, and skimmed. A bag-net, made 
of strong twine, and supported by a wooden hoop, is let 
down into the liquid, and within this the wool is dyed, so 
that it may not come in contact with the sediment at the 
bottom. The time of immersion is generally about twenty 
to thirty minutes. The goods when lifted appear of a 
greenish-yellow, and are rendered blue on exposure to the 
air, which re-oxidizes the indigo. If the shade is not deep 
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enongh the goods are returned to the vat. When suffi- 
ciently deep, the goods are washed, first with weak vitriol 
sours, to remove lime and alkali, and then with a large 
quantity of water. 

In setting the fermentation vat, the indigo requires to be 
reduced to a uniform pulp, just as in the cold or copperas 
vat. 

Fermentation vats are liable to diseases, probably due to 
the development of microscopic organisms — a subject worth 
the attention of the student, — but connected the one with 
an excess, and the other with a deficiency of lime. In the 
former case the liquid grows clearer and brighter, the smell 
ceases, and all marks of fermentation disappear, the indigo 
being precipitated to the bottom of the vat. An addition of 
copperas, applied in time, acts here as a remedy. 

If the lime is deficient the fermentation takes a putrid 
form, the liquid turns red, and instead of dyeing cloth it 
strips the colour of such as is already dyed. A heat of 
about 204** F., and an addition of lime, sometimes arrests 
this disease ; very frequently, however, the vat is lost. 

The new vat of Schiitzenberger and Lalande is applicable 
to wool and silk as well as to cotton or linen. 



" New Boyal Blue " (3G lbs,). 

The subjoined receipt is for the richest prussian blue 
capable of being obtaiued upon wool, though it has now 
little more than a historical interest : — 

Dissolve 4 lbs. prussiate of potash and 6 lbs. oxalic acid. 
Enter the wool or yams at 100® F., and work well for two 
hours, raising the heat gradually to 180** F., lift, and cool. 
Cool the liquor with two pails of cold water, add 21 lbs. 
alum, and work for half an hour. Add ^ pint yellow spirit, 
and work for an hour, raising to 180° F., at which heat 
work for one hour and a quarter longer. 

Lift, and add 1 or 2 pints of nitrate of iron, according to 
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shade required. Enter the goods, and give five or six 
tnms. Take out, cool, and wash revj well. If a very 
dark shade is required, add a little logwood along with the 
nitrate of iron. 



YeUowiah Brown on Wool (328 lbs!). 

Boil for one hour and a quarter with 64- lbs. chromate 
of potash, 2 lbs. 2 ozs. sulphuric acid, 4i lbs. alum, 8^ ozs. 
oxalic acid, and 4l ozs. tin crystals. 

Boil in a fresh water 98 lbs. fustic, 4 lbs. 6 ozs. logwood, 
32 lbs. turmeric, and 27 lbs. madder. Cool, enter the wool, 
and boil for an hour. Sadden in the same water with 
2 lbs. 3 ozs. copperas and 17 ozs. blue-stone, boiling for 
fifteen minutes longer. 

Reddish Brown on Wool (110 lbs,). 

Mordant as in the last receipt. Boil up in a fresh water 
48 lbs. fustic, 32 lbs. madder, 8 lbs. 2 ozs. each camwood 
and Sanders, and 5^- lbs. sumac. 

Cool, enter the wool, and work for an hour, gradually 
raising to a boil. Sadden in the same water with 2 lbs. 
74- ozs. copperas, boiling for twenty minutes. 

Bronze on Cloth (45 Z&«.). 

Boil for one hour and a half with 5-1 lbs. alum, 2^ lbs. 
argol, and the same weight of blue-stone. Lift, and dye at 
a boil for one hour in a fresh beck, with 32 lbs. fustic, 
2-1 lbs. logwood, and 13^ lbs. madder. Take out and sadden 
with 3^ lbs. copperas, or more, according to shade. 

Light Broicn on Yarn (110 lbs,). 
Boil for one hour and a half with 27 ozs. chromate of 



184 DYEING AND TISSUE-PRINTING. 

potash, 17 ozs. argol, and 14 ozs. alum. Dye at a boil £or 
an hour, with 35 lbs. fustic, 8|- lbs. camwood, and -^ lb. 
madder. 



Brown on Tarn (110 lbs,). 

Boil for one hour and a half with 27 ozs. chromate of* 
potash, and an equal weight of argol. Lift, and dye at a 
boil, with 44 lbs. fustic, 35 lbs. camwood, and 11 lbs. log- 
wood. 

Dark Brown (54 lbs.). 

Give a rather full ground in the vat, and boil for trvo 
hours in a water with alum 22 lbs., argol 6i-lbs., copperas 
26 ozs., and fustic 17 lbs. Lift, cool, and dye hot, but not 
boiling, with 66 lbs. logwood and 13 lbs. sumac. At the 
end of an hour add 4i lbs. copperas. Wash in water con- 
taining a little soda, and, lastly, in pure water. 



Golden Bronze (54 Z5s.). 

Boil for two hours in a water with fustic 26 lbs. sumac 
and Sanders 13 lbs. each. Lift, add copperas 6|- lbs., and 
blue-stone 4j lbs. Re-enter, and boil for half an hour, and 
rinse. 



Olive Bronze (54 lbs.). 

Give a half shade in the vat, and dye with argol 6|-lbs., 
blue-stone 4i- lbs., fustic 87 lbs., sanders and turmeric 
11 lbs. each, madder extract 6i lbs. Boil two hours, lift, 
and wash. Add to the bath 6^ lbs. copperas dissolved, and 
re-enter. Lastly, pass through water containing a little 
carbonate of soda, and rinse in plain water. 
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Metallic Lvstre on Browns (44 lbs.)* 

Take the dyed dotli throngli a water at 160^ F., with 
64- lbs. bine-stone, and 16-|-lbs. ammonia. Binse slightly, 
and take throngh a water, with 13 lbs. hyposnlphite of 
soda. 



Brown on Yam (65 Z6s.). 

Boil for forty- five minutes, with 30 ozs. chromate of 
potash. Take throngh water the day after, and dye with 
26 lbs. peachwood and 34 ozs. fustic. For very pale shades 
3 ozs. snlphate of alnmina may be added to the beck. For 
Tery dark shades, sadden with logwood. 



Golden Brown on Cloth (110 lbs. ) 

BoU out 88 lbs. fustic, and add to the decoction 27 lbs. 
caUiatnra wood, 8|; lbs. turmeric, and 5i lbs. argol. Boil 
for an hour, lift, add 5 j. lbs. blue-stone, boil for half an 
hour, lift, and sadden with 5 ozs. copperas. 



Beddish Brown on Wool (10 lbs.). 

Prepare at a boil with ^ lb. bichromate of potash, 2 ozs. 
oU of vitriol, 1 lb. alum, for one hour and a half. Dye at a 
boil for one hour with 3 lbs. redwood, 1 lb. camwood, 1 lb. 
fustic. 



Brown on Wool (100 Ihs,), 

Boil for an hour and a half in a water with 2 lbs. bi- 
chromate of potash and 2 lbs. argol. 
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Boil in a fresh water in a bag 40 lbs. fastic. Take out 
the bag, and add to the water — 

20 lbs. camwood. 
7 lbs. madder. 
7 lbs. cntch. 

Boil for fifteen minutes longer ; cool, enter the prepared 
wool, and boil one hour. Sadden with li. lb. each copperas 
and blue-stone, and boil for twenty minutes longer. 



JSroivn on AIj)aca (10 lbs,). 

Dissolve 1 lb. alum, 
„ -I: lb. argol. 
9, -^ lb. cudbear. 

. Boil for twenty minutes ; cool, enter the goods, and boil 
for an hour ; lift, and rinse. 

Enter the goods in another hot water with the decoc- 
tion of 4 lbs. cutch. Give six turns (or, as it is often called, 
six " ends "). Lift, and pass into another hot water con- 
taining solution of 1 lb. bichromate of potash ; give six 
turns, lift, drain, and pass back into the cutch bath. 
B*inse, and finish with the decoction of 4 lbs. redwood. 

A darker shade is got by giving the goods a little log- 
wood after the redwood bath. Work the goods in the 
logwood bath for an hour at a boil. Lift, and add to t]tie 
same bath 1 oz. tin crystals and 1 oz. oil of vitriol. Re- 
enter the goods, six turns, rinse, and dry. 



Brown on Worsteds (100 lbs.). 

Prepare with a solution of 2 lbs. bichromate of potash, 
2 lbs. argol, and 1 lb. tin crystals. Boil for two honrs, 
turning well, lift, and wash. 




I 
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Boil in a fresh water for an hour, in a bag — 

10 lbs. redwood, 
40 lbs. fastic. 
4 lbs. logwood. 

Take ont the bag, and add to the same bath — 

10 lbs. cntch. 
10 lbs. camwood. 
16 lbs. madder. 
2 lbs. argol. 

Let boil fifteen minntes longer, cool, and enter the cloth, 
tnrning well, and boiling for an hour. Lift, and add to the 
same bath 2 lbs. each copperas and bine-stone. Cool the 
dye after these ingredients are dissolved. Enter, turn 
well, and boil for fifteen minutes. 



Brown on Shoddy containing Cotton [100 lbs.). 

Boil for half an hour 30 lbs. fustic, 3 lbs. alum, prepared 
tartar 2 lbs., and blue-stone 1 lb. Add to the liquor 1 lb. 
bichromate of potash and 12 ozs. magenta. Enter, boil 
very gently, sadden with logwood, and tint with turmeric 
if required. 

Gold Brown on Worsted (50 lbs,). 

Dissolve 3 lbs. alum, 1 lb. tartar, 3 lbs. sulphuric acid, 
12 ozs. fast yellow, 5 ozs. " orange A," 1 oz. " fast red R " 
(all these three colours from the Baden Aniline Co.), 4 ozs. 
extract of indigo. Enter at 180** F., and turn till even. 



Alizarine Brown (100 lbs,). 

Mordant with 3 lbs. bichromate of potash, an J i lb. blue- 
stone, boiling for one hour and a half. 



VI, ■ : . - .■ . . 
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Enter in a fresh water with 6 lbs. alizarine, 9 lbs. extract 
of fustic, 6 lbs. sumac, and boil for one hour and a half. 
Sadden with 2 lbs. copperas, and boil for half an hour; 
then leave in the liquor for four hours. 



Maroon with Alizarine (100 Z6s.). 

Mordant at a boil for two hours with lilb. bichromate of 
potash and 2 lbs. red argol. Enter in a fresh water with 
1 3 lbs. alizarine, 6 lbs. sumac, and 2 lbs. chalk. 

The shade may be modified by leaving out sonie or all 
of the sumac. 



DarTc Broivn on Worsted (75 lbs.')» 

Boil 2 lbs. alum, 10 lbs. sulphate of soda, and 4 ozs. red 
argol with 18 ozs. " maroon, S," 8 ozs. " fast yellow," and 
2 ozs. " orange A " (all three of the Baden Aniline Co.), 
and 12 lbs. extract of indigo. 

Enter at 180^ F., raise to 212^ F., and boil for one hour. 



Bed Brown on Wool (50 lbs.). 

Boil 6 lbs. sulphate of soda, 2| lbs. alum, 4 ozs. " orange 
II," and 6 ozs. " claret red " (both of the Farbwerke, 
Hoechst on the Main), and 5 lbs. extract of indigo. 

Enter at 160** F., turn well, raise to a boil, and dye to 
shade. 

If the " orange II " is reduced or omitted, a more purple 
tone is obtained. 



Maroon on Tarn (100 lbs,), 

Chromate of potash . . , . 2 lbs. 
Ground fustic 6i^lbs. 
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Gfronnd logwood . . • • 1^^ lbs. 
Ground Sanders .... 60 lbs. 

Turmeric. ..... 2 lbs. 

Mordant in the chrome bath for two hours, and leave 
the yam in flat heaps in a cool, dark place till morning. 
Wash, and enter in the dye-beck at 158** — 167** F., and do 
not push to a boil till the shade appears even. Boil for 
one hour and a half. Wash off at once after dyeing. 

Darker shades may be produced by increasing the quan- 
tities. K orchil is substituted for sanders, the quantity of 
fustic must be a little increased, as orchil gives a cherry red 
with chrome. 

Dead Leaf (55 lhs.\ 

Prepare at a boil with bichromate of potash 17 ozs., 
argol 2 lbs. 2 ozs. Dye with catechu 6|-lbs., young fustic 
4jlbs., logwood 2^ lbs. 



Very Dark Olive Brovm on Half WooUen Beps (22 lbs.). 

The wool is first dyed as follows : — Boil with argol 8|^ozs., 
madder 7 ozs., extract of fustic 2-|-ozs., sumac 8|^ozs., for 
forty-five minutes. Sadden in the same beck with 1-^ oz. 
copperas. 

Finally, dye to shade with picric acid and logwood. 

Steep over-night in a strong, lukewarm decoction of 
fustic, and work for an hour in a cold nitrate of iron at 
2|.® Tw. Rinse, and dye in the cold with decoctions of fustic 
and logwood. 



Chrome Puce on Woollen Beps (22 lbs,). 

Boil the goods 'for one hour and a half with bichromate 
of potash Si ozs., sulphuric acid, ^ oz. Let lie over-night, 
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and dye, without rinsing in a fresh beck, with extract of 
fustic 14 ozs., extract of logwood 3-|- ozs., madder 14 oza., 
calliatura wood, 6^ ozs. Boil for half an hour; darken 
with the decoction of 17 ozs. logwood, and finally sadden, 
without boiling, with ^ oz. to 1 oz. copperas. 



Fast Brown on Mixed Goods with Linen Warps 

(260 lbs.). 

Wash with soda-crystals and boil with argol 15-J. lbs., 
and alum 16i- lbs. 

Keep at the boil for an hour ; lift, cool, rinse, and dye 
with 66 lbs. madder, boiling for half an hour. Sadden 
with 83 lbs. logwood. 

To dye the linen, work for two hours at 150** F. in a de- 
coction of 44 lbs. prepared catechu; lift, and enter in a 
boiling water with 3i lbs. bichromate. 

Kinse and sadden, if needed, in a fresh water with 17 lbs. 
logwood. The tone may be modified by adding a little 
acid magenta. 

Chamois (11 lbs,). 

Make up a water with 6^ ozs. oxalic acid, 8|- ozs. tin 
crystals, 1 to 1^ oz. cochineal, and a trace of flarine. Boil 
up, cool, enter, and dye to shade, raising rapidly to a boil. 



Cinnamon on Yams (110 lbs.). 

Boil for one hour and a half with 20 ozs. chromate of 
potash, 14 ozs. argol, 27 ozs. aluqi ; and dye by boiling for 
an hour with 22 lbs. camwood, 3i ozs. madder, and 6i lbs. 
fustic. 

Cinnamon on Yarns (55 lbs.)* 
Boil up 6|- lbs. orchil, 2^ lb. extract of bark, 9 ozs. tur- 
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meric, 2-J.lb3. alum, 2i- lbs. argol, 8 ozs. bine-stone. Cool, 
enter yarns, and boil for half an bonr. Lift, add 8 ozs. oil 
of vitriol, and boil for fifteen minutes longer. 



Ginna/mon on Wool (100 lbs,). 

Boil for ninety minutes with 10 lbs. extract of fustic and 
50 lbs. Sanders. Sadden with li- lb. blue-stone, and boil 
for another hour. Cool, add 5 jugs of lant (stale urine), 
and let the wool steep for an hour. 



Drab on Yam (110 lbs,). 

Boil for an hour with 2 lbs. 3 ozs. logwood, ilb. fustic, 
and the same weight each of camwood, copperas, and 
argol. 

Drab on Cloth (110 lbs.). 

Boil together 3-}- lbs. sumac, 6|- lbs. madder, with the 
decoction of 3|- ozs. sanders, and 6 ozs. fustic. Add S-J- ozs. 
argol, cool, enter, boil for an hour, and sadden with 1-|- ozs. 
copperas. 

Bark Drab on Wool (50 lbs,). 

Boil 4s lbs. of peachwood, 5 lbs. fustic, and 2 lbs. logwood. 
Take out the ware, cool, enter the goods, and boil for one 
hour and a quarter, and sadden with copperas. 



Silver Drab on Wool (100 lbs.). . 

Boil out in a water 1^ lb. ground logwood, and ^ lb. 
orchil. Enter, boil for seventy-five minutes, sadden with 
3 ozs. copperas, and boil for twenty minutes more. 
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Bark Fawn Drab on Worsted (50 lbs!). 

Dissolve at a boil 1 lb. red argol, 8 lbs. alnm, 2 lbs. oil 
of vitriol, 2 lbs. extract of indigo, -J- lb. extract of orchil, 
2 ozs. " orange Y " (Levinstein and Co., Manchester). Cool 
to 180*^ F., give ten turns, and wash. 



Green (100 lbs, wool). 

, Boil for ninety minutes with 3 lbs. bichromate of potash 
and 3 lbs. sulphate of soda crystals. 

Make up a fresh water with 15 lbs. viridine (Baden 
Anilin Fabrik), and 10 lbs. sumac. 

Enter at 160® F., raise to a boil, and keep at that tem- 
perature for one hour. 

This colour bears fulling, and is not affected by acids 
and light. 

AM Green (50 lbs. ya/rn'). 

Mordant for an hour at 180** F., with 2 lbs. hyposulphite 
of soda, and 2 lbs. muriatic acid. Lift, and take through 
a water with 2i. ozs. ammonia. 

Make up a water at 120® F. with 8 ozs. acid green F. II. 
(Bindschedler and Busch, of Bale), and turn to shade, 
raising the heat to a boil. Lift, wash, and dry. 



Light Green (100 lbs. wool). 

Mordant at a boil with 2ilbs. bichromate of potash, and 
2 lbs. tartar, for 90 minutes. 

Dye in a fresh water with 1 lb. methylene blue and 1 lb. 
extract of fustic. Boil for forty-five minutes, and let steep 
for four to eight hours. 
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Iodine Green on Cloth. 

Enter the cloth in a bath made slightly alkaline with 
ammonia for two or three hours. Wash, and take through 
weak vitriol soui'S. Enter in colour bath, and dye to shade. 
The longer the bath is used the finer are the shades djed. 

Or on wool (30 lbs,) : — 

Wash clean, put in a water with 3 ozs. stannate of soda 
and li oz. iodine green powder, previously dissolved in boil- 
ing water. Enter the wool, and boil for forty-five minutes, 
lift, and enter in a fresh water which has been cleared 
with a little tin crystals, and to which 2 lbs. oil of vitriol 
has been added, and work to shade at a boil. 



Fast Green on Wool (219 lbs.). 

Prepare at a boil for one hour and a half with 19 lbs. 
sulphate of alumina, 4|- lbs. chromate of potash, the same 
weight of oil of vitriol, and 26 ozs. tin crystals. 

Boil up in the dye-pan 1 lb. sulphate of alumina, and 
remove scum if needed, add 46 lbs. acid extract of indigo, 
18 ozs. French extract of fustic, and 1 lb. salt. Boil for 
one hour and a half to two hours. 



Bottle Green (219 lbs.). 

Boil for an hour and a half with 6 1- lbs. bichromate of 
potash and 3^ lbs. argol, and dye at a boil for the same 
length of time in a water made up with 81 lbs. French ex- 
tract of fustic, 2 lbs. 2 ozs. extract of logwood, and 17}- lbs. 
madder. 

Sadden with 20 ozs. copperas, and boil for half an hour 
longer. 
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Green on Yam (11 lbs,). 

Add to a water 26 ozs. groand f astic, boil np, remove 
the wood, dissolve 3-^ lbs. alum and 1 lb. argol in the bath, 
stir well up, and add 3 ozs. extract of indigo, let dissolve, 
cool, enter yam, and dye for half an hour at a boil. 



Aurantine Green (128 Ihs, yam or wool). 

Dissolve 10 lbs. alum, 4 lbs. extract of indigo, 2 lbs. 
tartar, 4 lbs. oil of vitriol, 5 lbs. salt, to lib. aurantine. 
The aurantine is dissolved separately in 2 gallons water with 
3 ozs. of tin crystals. When dissolved, add to the dye- 
beck. 

Cool, enter, raise to a boil, and dye to shade. 



Green on Shoddy (100 Jhs.), 

Boil with 12 lbs. alum, 2 lbs. chromate of potash, 2 lbs. 
common salt, 1 lb. tin crystals, and 2 lbs. oil of vitriol. 

Dye in a fresh water made up with 4 lbs. alum, 2 lbs. 
common salt, 5 lbs. extract of indigo, and 2 lbs. fustic. 



BnlUant Green on Wool (55 lbs,). 

Dye with 8 ozs. Nicholson blue and 34 ozs. borax. After 
two hours a sample is plunged into dilute sulphuric acid 
to see if the shade has been reached. As soon as this 
point is gained, the goods are drained and plunged into a 
water containing 26 oz3. sulphuric acid and 6^ ozs. picric 
acid. 

Green on Worsted (25 lbs.). 
Dissolve 3 ozs. new acid green (F. Bayer and Co., of 
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Bannen), 3 lbs. snlphate of soda, -Lib. oil of yitriol. Clear 
ih6 liquid, if needf al, enter at 150'' F., tnm briskly, and 
raise slowly to a boil. 
The green should be dissolved in the cold. 



Dark Peacock Green on Worsted Yarn (25 lbs,). 

Dye in an alkaline bath with 2 ozs. Nicholson blue and 
3 ozs. Victoria green (Baden Aniline Co.), for three-quarters 
of an hour. Lift, rinse, and finish in sours at 150** F., 
giving five turns. 



Dark Oreen on Flannel (100 lbs,). 

Mordant with 2-L lbs. bichromate of potash and 2 lbs. 
tartar, boiling for one hour and a half. Dye in a fresh 
water with l|-lb. methylene blue O (Baden Aniline Co.), 
and l|-lb. each extracts of logwood and fustic, boiling for 
tbree-quarters of an hour. 



Fast Dark Green on Wool (100 lbs.). 

Boil for one hour and a half with 1^ lb. bichromate of 
potash, ^ lb. tin crystals, 8 lbs. alum, and 1 pint oil of 
vitriol. 

Enter in a fresh water with 15 lbs. extract of indigo, 
2 lbs. extract of fustic, 4 lbs. alum, and A lbs. salt. Boil 
till level. 

Olwe Green on Wool (100 Z5s.). 

Add to a boiling water 1 lb. " new yellow," 4 ozs. " orchil 
substitute " (both of Lutz and Moebius, New York), 2i.lbs. 
extract of indigo, 8 lbs. sulphate of soda, 3 lbs. oil of 
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▼itriol, and 2 lbs. alain. Work the yarn at a boil for one 
hour and a quarter. 



Etincelle Green on Woollen Yam (100 lbs,). 

Prepare for an hour in a water at ISO® P., containing 
8 lbs. hjposalphite of soda and 8 lbs. muriatic acid. 

Lift, and wash in a fresb water, cold, with 4 ozs. am- 
monia. 

Make up a fresh water at 120® F., with 1 lb, " green 
etincelle " (Monnet and Co., of Geneva). 

Enter yam, turn to shade, rsdsing temperature to a boil, 
lift, wash, and dry. 

The ''solid greens" J and J 4 of the same firm, are 
dyed in the same manner. 



Emerald Oreen on Worsted (50 Iba. yarn). 

Dissolve in very pure water 6 ozs. " emerald green " 
(Baden Aniline Co.) and 4 ozs. oil of vitriol. 

Enter at 160® F,, and turn constantly whilst raising tem- 
perature to 180® F. 



SeonOreen on Goa/rse WooUen Yam (55Z&«.). 

Make up a water with : — 

Prepared tartar . . , . , 
Sulphate of soda .... 
Argol 

Dissolve separately in a pot : — 

Light green (Baden Aniline Co.) 

Indigotine. . . . . . l^oz. 

Cochineal waste . . . 5 to 7 ozs. 



8 
2 


lbs. 
lbs. 
ozs. 


7 
T 


oz. 
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ImioeriaL Green, 

To dissolve the colour (of G. Dore and Co., of Prankfort- 
on-the-Mam), add the colour along with an eqnal weight 
of acetic acid at Q^-** T w., to about ten times its weight of 
Hot water. Raise to a boil, and filter. Enter at 140^ F., 
and gradually raise to a boil. The addition of more acetic 
acid gives a bluer tone, whilst picric acid, with a very little 
sulphuric, turns it yellower. 



Da/rk Steel Green on Half WooUens (66 lbs,). 

Mordant for an hour at a boil with 8|- ozs. chromate of 
potash, 7 ozs. oil of vitriol, and the same weight of tin 
crystals. Let the goods lie over-night, and dye in a fresh 
water with 19 ozs. extract of indigo, 4|. ozs. extract of fustic, 
and 14 ozs. extract of logwood, boiling for half an hour. 
They are then, if needful, brought up to shade with a little 
decoction of logwood, steeped over-night in a lukewarm 
solution of 84. ozs. tannin, taken through cold black liquor 
at 1^^ Tw. for half an hour, aired, rinsed, and cotton-dyed 
in the cold with the solution of 7 ozs. methyl green B, 
l|ozs. extract of filstic, and the same weight extract of 
logwood. 

Methyl Green on Wool (220 lbs,). 

For mordanting, take 875 gallons water, hyposulphite of 
soda 44 lbs., alum 22 lbs., oil of vitridl 13 lbs. The acid 
must not be added to the water till the alum and the 
hyposulphite are dissolved. 

Enter the wool at 140** F. For piece goods raise the 
heat by degrees to a boil, after having kept it for about 
half an hour between 168** and 176*» F. For loose wool it 
is better not to exceed 185** F., keeping the temperature 
from half to three-quarters of an hour between 167** and 
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185® F. Towards tlie end of the process of mordaniing, the 
beck, which was at first milky, becomes clear. The goods 
are lifted and washed very oarefally in a strong flow of 
water. 

For dyeing, make np 875 to 1,000 gallons water at 
122** F., with 241 ozs. methyl green in powder, picric acid 
as required, and 8|^ lbs. acetate of zinc. If the green does 
not work on properly, add a little acetate of soda, not, how- 
ever, exceeding 25 ozs., and if, on the other hand, the 
picric acid does not work on, add a little more of the 
acetate of zinc. No trace of copper or lead mast be present. 
The dye-beck should be of wood, and the steam-pipes of 
tin. 

Reddish Grey on Yarns (55 lbs,). 

Boil for an hour with 6|- lbs. fastic, 5j. lbs. catechn, 
4|- ozs. chromate of potash, and 13 ozs. copperas. 



Grey Mode (110 lbs.). 

Boil for an honr with 4-| ozs. alum, 5-|. lbs. sulphate of 
soda, 17 ozs. oil of vitriol, 1-|. oz. extract of indigo, and the 
same weight of orchil liquor. 



Slate Grey (55 Jhs,). 

Boil the wool or pieces with 11 lbs, logwood, 17 ozs. 
sulphate of soda, and 8 ozs. sulphuric acid. Lift, and dis- 
solve in the beck 8 ozs. copperas, re-enter, and boil for 
another half hour. If a very blue tone is required, top with 
ammonia. 



Pearl Grey on Wool and Yams (218 lbs.). 
Give a light blue ground in the vat, and rinse well. Add 
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to a water 34 ozs. perchloride of tin, boil up, and skim care- 
fnllj. Add 5t. lbs. cbloride of tin and 26 ozs. ammoniacal 
oochinealy and dye for fortj-fiye minutes at a boil. 



Light Grey on Wool (55 lbs,). 

Boil for an hour with 8^ ozs. perchloride of tin, 1 lb. 
9 ozs. alum, 1^ oz. extract of indigo, and 1 oz. cochineal. 



Reddish Grey on Yam (40 Ihs,), 

Alum 5 lbs., argol 1 l lb., extract of indigo 10 ozs., fustic 
1 lb., and orchil 10 ozs. Boil, cool, enter, and dye at a 
boil for three-quarters of an hour. 



Mode Grey on Tarn (1Q0Z5«.). 

Boil for thirty minutes with 25 lbs. alum, and 3 lbs. 
argol. 

Lift, and add to the same beck 10 lbs. extract of indigo, 
15 lbs. fustic, and 1 lb. picric acid. Enter at a boil, and 
work for forty minutes. 



Slate Grey on Alpaca (50 Ihs,), 

Boil with 4 lbs. alum and 2 lbs. argol, and dye with 
3 lbs. ground logwood, 4 oz. cudbear, and 2 ozs. extract of 
indigo. 

Greenish Grey on Cloth (10 lbs,). 

Boil 6 ozs. galls, \ lb. fustic, and 1 lb. argol. Cool, enter 
goods ; boil for half an hour, lift, and add 3 ozs. copperas ; 
re-enter, and dye to shade at a boil. 
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Reddish Grey on Cloth (10 Z&s.)l 

Boil 6 ozs. galls, ^ lb. madder, and 1 lb. argol. Cool, 
enter the cloth ; boil for half an honr, lift, and add ^ lb. 
copperas ; re-enter, and dye to shade at a boil. 

Lead Colour on Wool (260 Tbs,). 

Boil for an hour with logwood 22 lbs., snmac 34 ozs., 
f astic and alnm 1 lb. each, argol j- lb. At the end of this 
time sprinkle the solution of 2 lbs. 10 ozs. into the beck, and 
boil for half an hour longer. 

Fast Ash Grey on Cloth (70 lbs,). 

Give a medium blue in the vat, and enter in a water with 
3^ lbs. sumac, the same weight of tartar, 4|. lbs. calliatnra 
wood, 6i lbs. madder, 3^ lbs. ground fustic, and 1 lb. 
10 ozs. ground logwood. Boil the pieces for an hour, and 
sadden with S^ ozs. copperas. 

Wood Grey {on 132 lbs,). 

Boil for an hour with 34 ozs. argol, 18 ozs. madder, 
8|- ozs. fustic, 26 ozs. sumac, and 1|. piggins logwood liquor. 
Sadden with 1 oz. copperas. 

Silver Grey on Half-WooUen Cloth (20 lbs.). 

Dissolve 2 ozs. tannin in a hot water, and turn for an 
hour. Sadden in a fresh water with 1 lb. nitrate of iron to 
shade. 

Fast Pearl Grey (120 lbs.). 
Dye a light blue in the vat, rinse, and make up a boil- 
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ing water with 3 lbs. alum, 3 lbs. tartar, 2|. lbs. cochineal, 
and 1 lb. snlphate of tin. Enter, and boil for twenty-five 
minutes. 



Wood Colour on Half •Woollens (4Z6«. 6 ozs,). 

Sulphate of soda 2 lbs. 3 ozs., snlphate of alumina 4 lbs. 
6 ozs., orchil 2 piggins, turmeric 11 lbs. 

Dje, wash, and pass into a water, to which have been 
added bichromate of potash, turmeric, and redwood. 

Btiie Lavender on Yams (110 lbs,). 

Boil for an hour with 2 lbs. 3 ozs. logwood, 4|. ozs. ex- 
tract of indigo, 1 lb. orchil, i. lb. each alum and copperas. 

Lavender on Wool (100 lbs,). 

Boil out 5 lbs. logwood, 3 lbs. orchil, and ±. lb. camwood ; 
enter the goods, boil for one hour and a quarter, and sadden 
with 10 ozs. copperas. 

" Modes " on Aljpaca (100 lbs.). 

(The term "modes," often met with in French and Ger- 
man receipts for dyeing, has no exact equivalent in English. 
It includes a number of very impure colours, which are 
neither brown, grey, drab, nor olive, but incline sometimes 
to one and sometimes to another.) 

Shade 1 : — 

Boil with 2 lbs. argol, 3 lbs. madder, |. lb, fustic, ^ lb. 
ground logwood, 4- lb. galls, i. lb. cudbear, and 2 ozs. ex- 
tract of indigo. Sadden with ^ lb. copperas. 

Shade 2: — 

2 lbs. argol, 5 lbs. madder, li lb. ground fustic, i lb. 
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galls, -L lb. cndbear, and 1 lb. ground logwood. Sadden with 

1 oz. copperas. 

. Shade 3 : — 

Boil with Ij- lb. bichromate potash and lib. argol. 

Dje with 12 ozs. ground logwood, 1 lb. gronnd fustic, 
8 lbs. madder, and 4 ozs. galls. Sadden with 1 oz. cop- 
peras. 

Shade 4 : — 

Boil with 8 lbs. madder, 3 lbs. calliatnra wood, 1 oz. 
galls, 1 lb. argol, and 20 ozs. gronnd fustic. Sadden with 

2 ozs. copperas and 4 ozs. cudbear. 

Shade 5 : — • 

1 lb. argol, 4 lbs. madder, I.J. lb. ground fustic, 1 oz 
galls, and 8 ozs. cudbear. Sadden with li- ozs. copperas. 

Shade 6: — 

Boil with 4 lbs. alum and 1 lb. argol, and dye with 
2^ lbs. ground fustic and 4 ozs. madder. Sadden with 
1 oz. copperas. 

Medium Blue Mode on Half'' Woollens (100 Z&«.). 

The wool is first dyed with — 

Nicholson blue . . . . tV ^^• 

Soda . . . . . . iLlb. 

at a boiling heat for an hour, and raised in a fresh, hot 
water, with the necessary quantity of sulphuric acid. 

The goods are then steeped over-night in the hot solu- 
tion of tannin 1-L lb. and hsBmatine ^ lb. They are then 
taken through a cold black liquor at 2\P Tw., rinsed, taken 
again thrbugh the tannin bath, and rinsed. 

Instead of hssmatine, decoction of logwood may be used, 
and the goods may be topped with extract of indigo, 
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methyl blue, or methyl violet, according to the shade re- 
quired, 

Yelloicish Mode for Mixed Goods (10 lbs,). 

Boil 1 lb. good catechu in water; let settle, and dissolve 
\\ ozs. blue-stone in the clear solution. Kaise to a boil, 
and work the goods first at that heat, and afterwards at 
122° F. Lift, drain, and make up a cold water with 4. lb. 
nitrate of iron. Work for an hour, drain in the centrifugal, 
and make up a fresh boiling water with li- oz. chromate of 
potash. Work for a quarter of an hour, rinse, and dry. 
For yellower tones, a little fustic and alum may be added; 
and for redder tones, peachwood and magenta. 



MiiTberry on Wool (11 lbs,). 

Boil for an hour and a half with 2|. ozs. chromate of 
potash, 7 ozs. alum, Ij. oz. blue-stone, and 5i ozs. prepared 
tartar. Let cool in the flot, or rinse at once. Then dye in 
a water with 30 ozs. logwood, 6^ lbs. camwood, and 1 lb. 
cudbear, boiling for seventy-five minutes. 



Mulberry on Ghth (84 lbs.). 

Boil with li-lb. bichromate of potash, and dye in a fresh 
water with 10 lbs. camwood, 10 lbs. logwood, and 10 lbs. 
cudbear, boiling for half an hour, and adding 1 quart am- 
monia. 

Greenish Mode dn Ya/rns (55 lbs,). 

Boil for an hour with 18 ozs. chromate of potash and the 
same weight of argol. Let cool in the liquid, and dye in a 
fresh water at a boil for one hour, with 2 lbs. 3 ozs. fustic, 
9 ozs. Sanders, and the same weight of sumac. 
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Oreenish Olive on Yams (65 Ws.). 

Prepare as in the last receipt, and dye with catechu 
2 lbs. 8 ozs., fastic 6-|- lbs., and logwood 17 ozs. 

Another Olive on Ya/ms (65 lbs,')* 

Prepare as above, and dye with 2 lbs. 3 ozs. logwood, 
17 ozs. fastic, and the same weight each of sumac and 
Sanders. 

Oolden Olive on 1^00^(219 lbs.). 

Boil for an hour and a half with 6|- lbs. chromate of 
potash, 3^ lbs. blue-stone, and 1 lb. 10 ozs. oil of vitrioU 

Dye with 12 lbs. French extract of fustic, 17 ozs. Frencli 
extract of logwood, 6i lbs. sanders, and the same weight 
of madder. Boil for an hour and a quarter, sadden with 
26 ozs. copperas, and boil for half an hour longer. 



Golden Olive on Cloth (110 lbs,). 

Boil together the decoction of 88 lbs. fustic, 22 lbs. tur- 
meric, 2i- lbs. orchil, 11 lbs. alum, and 4 lbs. 6 ozs. argol. 
Cool, enter, and boil for an hour. 



Light Olive on Wool (50 lbs,). 

Boil for an hour and a half with ^ lb. chromate of potash, 
i lb. argol, and ^ lb. alum. Dye in a fresh water with ^ lb. 
logwood, 1 lb. fustic, and ^ lb. camwood. 

Olives on Carpet Ya/rn (100 lbs.). 

Dye in a water slightly soured with oil of vitriol, at 
160^ P., with 1 lb. Olive No. 1 (Clayton Aniline Company, 
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Mancliester). lUise to a boil, work for thirty mintites, and 
wash. Use the " olive '* in two halves — one to begin with, 
and the other in about fifteen minutes. 

Olives No. 2 and No. 3, used in the same manner, give 
different shades. 



Olwe on Woollen Beps (10 lbs,). 

Boil for forty-five minutes with alum 5i ozs., oil of 
vitriol 4|. ozs. 

Loft, and add to the same bath- 
Picric acid ..... 6i ozs. 
Extract of indigo . . . 6 to 6^ ozs. 

Boil for forty-five minutes, lift, and add orchil 14 to 16^ ozs. 
Boil till even, and wash. 



Bronze Olive on Cloth (50 Z55.). 

Boil for two hours with fustic 38 lbs., logwood 3 lbs., 
calliatura wood |- lb., sumac 3 lbs., argol ^ lbs. Sadden 
with blue-stone 2 lbs. Boil for an hour, and then add 
copperas 2 lbs., and boil for an hoar longer. 



New Orange (100 Tbs, yam). 

Dissolve in a water 10 lbs. sulphate of soda, li-lbs. of 
the " New Atlas Orange " (Brooke, Simpson, and Spiller), 
and 2 lbs. oil of vitriol. Enter at 180° F., raise to 212° F., 
and boil for fifteen minutes. 



Orange (50 Ihs, yarn). 

Make up a water at 170° F. with 8 ozs. " orange " (Bind- 
schedler, Busch and Co.). Add l^lb. oil of vitriol. Give 
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three to five tarns, rising to a boil, and boil for ten 
minntes. 

Orange (110 lbs. cloth). 

Boil up in a water 26 ozs. percbloride of tin ; add 5 lbs. 
oxalic acid, 3^ lbs. tin crystals, 17 ozs. flavine, and from 
7 to 17 ozs. cochineal. Cool, enter the cloth, and boil for 
three-qnarters of an honr. 



Aurcmtine Orange on Yam (100 lbs,). 

Add to a water 1 lb. anrantine, 2 lbs. tartar, 3 lbs. coclii- 
neal, -^Ib. tin crystals, 8 lbs. muriate of tin, and 5 lbs. 
mnriatic acid. 

Boil ten minutes before entering the yarn ; cool, enter, 
turn for ten minutes, and boil for half an hour. Kinse 
and dry. 

. Orange on Worsted (50 lbs.). 

Prepare bath with 2^ lbs. oil of vitriol and 4. lb. fast 
orange (B«id, Halliday, and Sons, Huddersfield). Enter 
at 180^ F., raise to a boil, turn to shade, and wash. 



Light Orange on Cloth (84 Z&5.). 

Boil up in a water 8 lbs. fustic, add 20 ozs. ground cochi- 
neal, 1 gallon nitrate of tin, and 4 lbs. tartar crystals. 
Boil for three minutes, and enter. 



Orange on Kalf^ Woollens (4 lbs, 6 ozs,). 

Dye in one bath. 'Dissolve annatto, 6|-lbs., in carbonate 
of soda, 4 lbs. 6 ozs. Dissolve at a boil, and add turmeric 
according to the shade. Enter in the dye-beck cold, and 
raise the heat till the shade is obtained. Wash. 
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Scarlet (50 lbs, yarn). 

Make up a water with 6 lbs. sulphate of soda, 1 lb. oil of 
vitriol, and 10 ozs. ponceau 3 K. C. (of A. Poirrier, of 
Paris). 

Snter yarn at 180®, give three turns, raise to a boil, 
wliich is kept up for fifteen minutes ; lift, wash, and dry. 



Scarlet (50 lbs, yam). 

Make up water at 170*^ P., with 8 ozs. "scarlet R. R." 
(Bindschedler, Busch, and Co., of Bale), and 1|- lbs. oil of 
vitriol. 

Enter, give three to five turns whilst raising to a boil ; 
boil for ten minutes, wash, and dry. 



Nmo Atlas Scarlet (100 lbs, yam). 

Dissolve in a water li-lbs. New Atlas Scarlet "No. 1 
(Brooke, Simpson, and Spiller), 10 lbs. sulphate of soda, 
and 2 lbs. oil of vitriol. Enter at 180*^ P., raise to 212*^ P., 
and boil for a quarter of an hour. 

Grimscni on Cloth {20 lbs.). 

Dissolve 1-i oz. magenta crystals in 1 lb. glycerine at a 
boil, filter, and add the solution to a water in which ^ lb. 
picric acid and ilb. carbonate of soda crystals are dis- 
solved. Boil the bath for a quarter of an hour, and skim 
off any impurities which rise to the surface. 

Enter the cloth and dye to shade at a boil. Drain, but 
do not rinse. 

Cochineal Pinh (30 lbs,). 
Make up a water with 1 pint tin solution, and A lb. of 



1 
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tartaric acid; let it boil, skim, add -^Ib. cochineal, let cool 
a little, enter the wool, and boil for half an hour. 

The tin solution is made by dissolving 6 lbs. tin in a 
mixture of 10 lbs. muriatic and 10 lbs. nitric acids. 



Fast Cochineal Crimson on Wool (10 Jhs,). 

Boil a water for ten minutes with ^ lb. tartar crystals, 
and skim if needed. Add 1 lb. alum and |^lb. tim solution. 
Boil the wool in this mordant for half an hour, and then 
dye with 1^ lb. ammoniacal cochineal paste and a small 
quantity of tin solution. 



Fast Alizarine Bed on Yam (22 lbs,). 

Boil for one hour and a half with 8^ lbs. sulphate of 
alumina, and 17 ozs. tartar. Binse well, and dye with 
14 ozs. alizarine paste at 10 per cent., entering the goods 
in the cold beck, and raising to a boil. 

If the spent beck is mixed with 17 ozs. sulphate of alu- 
mina, the same weight bisulphate of soda, a little fustic 
and indigo-extract residues, it produces a fine brown. 



Another Alizarine Bed, 

Put the wool or woollen goods in a solution of 34 ozs. 
soap, in 22 lbs. water at 110® F., for twenty minutes. Press 
between cloths, dry in hot air, take through red liquor at 
5® Tw., to which has been added a solution of 1 oz. sulpho- 
muriate of tin per pint, and dry in hot air. Take through 
a solution of 60 grains silicate of soda at 92® Tw. for 35 
fluid ozs. Heat to 110® F., wash, and drain in the centri- 
fugal. 

Dye with alizarine for reds, using for 35 ozs. wool, 7 ozs. 
alizarine at 10® F. 
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Bose on Wool^for Fulling (110 lbs,). 

Boil up 13 lbs. 2ozs. alum, 6|.lbs. argol, S^^ozs. per- 
cMoride of tin, the same weight of tin crystals^ and 2 lbs. 
3 ozs. cochineal. Cool, enter the -wool, and dye for an 
hour. 

Crimson on Yarn, for Fulling (55 lbs,). 

Make up a water with 8^ ozs. perchloride of tin, and an 
equal weight of oil of vitriol. Add a clear solution of 
magenta as required. Enter yams, dye at a boil, rinse, 
and dry. 

Full Bed on Yarn, for Fulling (74Z6«.), 

Boil up a Water with 34 ozs. perchloride of tin, add to 
the beck 4-1. lbs. oxalic acid, 2i- lbs. tin crystals, lOi ozs. 
flavine, and 20 ozs. cochineal. Cool, enter the yam, and 
dye at a boil for half an hour. Add 4 lbs. 6 ozs. alum, and 
boil for fifteen minutes longer. 

Auram^tine Ponceau (80 Z&».). 

Boil up 2 ozs. aurantine, 6 ozs. tin crystals, 10 lbs. cochi- 
neal, 2 lbs. tartar, i lb. tin crystals. 

Boil ten minutes, cool, enter yam, turn ten minutes, boil 
for half an hour, rinse, and dry. 

Aurantine Scarlet (80 lbs,). 

Add to a water 8 lbs. cochineal, 2 lbs. tartar, 8 lbs. mu- 
riate of tin, 6 ozs. tin crystals, and 2 ozs. aurantine. 
Work as in the last receipt. 

Crimsmi on Alpaca (100 lbs,). 

Prepare at a boil with 4 lbs. alum and -^ lb. tartar, and 
dye with 10 ozs. best magenta. 

p 
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Magenta on Shoddy (100 lbs.). 

Boil with 8 lbs. alum and 1 lb. argol, and dye with 10 
ozs. magenta. 

Eouge de Gravelotte, 

A cochineal red, gronnded as nsnal with cochineal, 
oxalic acid, and tin crystals, and topped in a fresh water 
with magenta, or preferably with saffranine. 

Ponceau on Cloth (100 lbs.). 

Clear the water at a boil with i Ih. perchloride of tin, 
boil 2^- lbs. bark, tied np in a bag, for fifteen minutes. Take 
out the bag, and add 4 lbs. oxalic acid, 8 lbs. tin crystals, 
1 lb. tartaric acid, 1 lb. tartar crystals, and 6|. to 7 lbs. 
ground cochineal. Boil up, cool, and enter the goods pre* 
viously wetted. 

Bed for Woollen Yarns, for Fulling (100 lbs.). 

Boil with 8 lbs. cochineal, 8 lbs. tartar crystals, 4 lbs. 
oxalic acid, 4 lbs. tin crystals, 6 lbs. tin solution, and 6 lbs. 
young fustic lake. 

The tin solution is made by dissolving 10 lbs. tin crys- 
tals and 25 lbs. bichloride of tin in 84- gallons hot water. 

Fiery Madder-Bed 07^ Wool, to bear Fulling (100 lbs.). 

Boil for an hour with 12 lbs. alum, 10 lbs. tartar, 2 lbs. 
oxalic acid. 

Binse, and dye with 60 lbs. madder, boiling slowly for 
one hour and a half to two hours. 

The colour is faster if 26 lbs. alum are taken, 18 lbs. 
garancine may be used instead of the madder, or about 
6 lbs. alizarine for red. 
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Eose and Crimson on WooUen Yams, 

Dissolve 2 parts magenta, 2 parts silicate of soda, 1 part 
snlpliate of soda, and (for the crimson) a little picric acid. 
Work the yam at 167° F. The magenta must be well dis- 
solved and strained to prevent spotting. After dyeing, 
work the yams for a quarter of an hour in a fresh. cold 
water with 2 parts hyposulphite of soda. 



8am^ de Boeuf on Xcims (11 lbs J), 

Boil for three-quarters of an hour with 2-|- ozs. chromate 
of potash, j. oz. blue-stone, 13 ozs. argol, 1 oz. sulphuric 
acid. 

Let the yam cool in the bath, and then dye in a fresh- 
water with 4^ lb. peach wood and 4^ to 5^ ozs. logwood. 
Boil for half an hour. 



Darker Sang de Boeuf on Yams (11 lbs.). 

Prepare at a boil with 4*1- ozs. chromate of potash, Ij- oz. 
blue-stone, 18 ozs. argol, l^. oz. oil of vitriol. 

Let cool in the liquid, and dye for half an hour at a boil 
with 4i^ lbs. peachwood, ^ lb. fustic, and 1 lb. logwood. 
The woods are used in the form of clear decoctions, added 
by degrees. 

Scarlet on Worsted (50 lbs,). 

Dissolve 3iozs. scarlet XXB, and 2 ozs. orange (both 
of Banning, Bissell and Co., I^ew York), 8 lbs. sulphate of 
soda, 14- lb. oil of vitriol, i lb. alum. Cool, enter at 180** F., 
raise to a boil, and turn to shade. 

Garnet on Floss Worsted (60 Z65.). 
Boil 6 lbs. sulphate of soda, 2 lbs. alum, 3 lbs. sulphuric 
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acid, 6 ozs. orange A, ^ lb. maroon S, 2 ozs. magenta S 
(all three of the Baden Aniline Co.). Cool, enter yam, 
and boil to shade. After boiling half an hour, add -^ lb. 
extract of indigo. 



Crimson on Carpet Yarn (100 K>«.). 

Dissolve 10 lbs. sulphate of soda, 2 lbs. alnm, 3 lbs. oil 
of vitriol, JL lb. scarlet, and 3 ozs. magenta (both of Levin- 
stein and Co., Manchester). Enter at 180** F., ten turns 
whilst raising to 212"" F., aild tnrn to shade. 



Bvhy (100 lbs, yarn). 

Dissolve 1^ lb. orselline (Clayton Aniline Co., Man- 
chester). Enter at 160^ F. and raise to a boil, turning to 
shade. The addition of alum brightens. 



Oarnet on Worsted Yam (50 lbs,). 

Boil 5 lbs. sulphate of soda, 3 lbs. oil of vitriol, 10 ozs. 
nacarat, and 3 ozs. orange (both of the Berlin Aktien Gesell- 
schaft), and i. lb. extract of indigo. Enter, boil for three- 
quarters of an hour, turning to shade. 



Scarlet on Worsted (50 lbs,). 

Dissolve 3 lbs. alum, 3 lbs. sulphate of soda, 2i. lbs. oil 
of vitriol, 1 lb. fast scarlet B (Reid, Halliday, and Sons, 
Huddersfield). Enter at 180® F., five turns, raise to a boil, 
and turn to shade. Wash. 



Boss Bengale on Woollen Yarn (50 lbs.). 
Dissolve in a water 4 lbs. alum and 3 ozs. '* rose Bengale 
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B** (Parbwerke, Hoeclist am Main). Enter yam ai 
IdO"* £*., and turn to shade^ raising temperature to a bofl. 

Fast Cardinal on Wool (100 lbs.). 

Dissolve 1.^ lb. orange 23, and 5 ozs. acid magenta 
(Bredt and Co., New York), along with 13 lbs. sulphate 
of soda and 2 quarts oil of vitriol. Enter, and boil to 
shade. 

Phhonne on Woollen Tarn (50 lbs,). 

Dissolve in a hot water ^ lb. phloxine BB (P. Monnet 
and Co., Geneva). Enter yarn at 180® F., five turns while 
raising to a boil. Lifb, and add 4- lb. acetic acid. Ke- 
enter, give four turns. 



Eosine on Woollen Yarn (50 lbs). 

Dissolve 6 ozs. eosine (P. Monnet and Co.), enter yarn, 
and work in the same manner as phloxine. 

The ^' Eosine J " of the same firm is dyed as follows 
(100 lbs.) :— 

Dissolve 20 ozs. eosine J, and add the half of it and 
1 pint acetic acid to a water at 120® F. Enter yarn, work 
for half an hour ; lift, and add the remainder of the colour 
to the acid, ite-enter yarn, work for another half hour, 
raising the heat to 180® F, Wash, and dry. 

The '^ Rose Bengale NT " of the same firm is also dyed 
in the same manner. 



Flesh Colour on Worsted (50 lbs,). 

Clear the water well, if needful, by boiling it up with a 
little sulphate of soda and sulphuric acid. After skim- 
ming add 5 lbs. sulphate of soda and 1 lb. oil of vitriol 
with -^ oz. scarlet EBB (Farbwerke, Hoechst am Main). 
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Enter at 160^ F., turn well, heating to 180*» F., and work 
to shade. 

Fast Bluish Cardinal on Wool (50 Jhs,). 

Boil np 6 ozs. magenta S, and 1 oz. orange A (both of 
the Baden Aniline Co.), 10 lbs. snlphate of soda, 5 lbs. 
alnm, and add 3 lbs. oil of vitriol. Cool, enter yaxn at 
150^ F., tnrn till level, raise to a boil, which is kept np 
for one hour, 

Bocceline Scarlet (11 Jhs.). 

Boil for an hour and a half with ^ oz. stannate of soda, 
and the same weight each of tartaric acid and oxalate of 
potash. Lift, and dje in a fresh water, boiling for one 
hour with 3|- ozs. roccoline and ^ oz. safiranine of a yel- 
lowish tone. Let the wool cool in the liquor, lift, and 
rinse. Darker shades may be obtained in a similar manner 
by preparing the same quantity of wool with 1|. oz. oxalate 
of potash and |- oz. alum. 



Fast Bed on Oloth (60 lbs,). 

Prepare a clean water at aboil, and add i lb. alum, i, lb. 
solid chloride of tin, and 1 lb. powdered starch. Skim 
carefully and take the cloth through slightly to damp the 
same. Add to the bath 8 lbs. alum, 2 lbs. tartar emetic, 
|- pint acetic acid, the solution of 2 ozs. aniline orange. 
When well mixed, enter and raise to boiling point in half 
an hour. Let cool down to 170^ F., and add, in three doses, 
the solution of 6 ozs. eosine B ; gradually increase the 
temperature again while turning the cloth, and shade off 
with 2 ozs. aniline orange, and ^ pint acetic acid. 

This red may be dyed in copper vessels, and is only half 
the price of a cochineal red. It may be dyed over black 
checks without interfering with the black. 
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Another Fast Bed on Cloth (24 lbs,). 

Boil in a water contaiiiiiig 4 lbs. alum, 12 lbs. madder, 
41- lbs. tartar crystals, and 3 lbs. nitrate of tin. Let lie 
tweniy-fonr hours and pass into a water with 5 lbs. cochi- 
neal, 4- lb. tartar, and boil for an hour. Add 5 lbs. lac- 
dje and 2 lbs. nitrate of tin ; boil for an hour and pass into 
a bath of 3 lbs. madder and 2 lbs. nitrate of tin. 



New Scarlet on Wool (60 Zfts.). 

Yarn well scoured, washed in warm water, and whizzed. 
Run beck three-quarters full of water and boil. Put in 
10 ozs. " scarlet 00 " (A. Poirrier, of Paris, and Thomp- 
son, of Manchester). Boil well, and add 9 lbs. sulphate 
of soda and 1 quart oil of vitriol. Fill up with cold 
water, stir well, and enter yarn. Keep turning for fifteen 
to twenty minutes, and heat gradually to a boil in seventy- 
five minutes. This is a very fast scarlet. 



Garnet on Half- Woollens, 

Boil for half an hour with a water containing 6^ ozs. bi- 
chromate of potash, 4|. ozs. oil of vitriol, and 2 ozs. blue- 
stone. Binse, and enter in a water at 122^ P., containing 
magenta Ij. oz.^and methyl violet -^ oz. Heat to a boil, 
lift, wash, and rinse. 



Claret on Half 'Woollens, 

Boil for half an hour with bichromate of potash 6^ ozs., 
oil of vitriol 4j. ozs., and blue-stone 2 ozs. Binse, and 
dye with magenta l-f. oz., aniline scarlet 1|- oz., orchil 6^ 
lbs., and turmeric 12 ozs. Enter cold, raise slowly to a 
boil,. and after boiling for an hour and a half, lift, and 
wash. 
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Gorlntlie on Damask (20 yards). 

Boil for half an hour with alum 17 ozs., argol 17 ozs. 
Thea add orchil 2 lbs. 2 ozs., extract of indigo 8|- ozs., oil 
of yitriol -i- oz. Dye to shade at a boil. Lift, and 
rinse. 

Dark Garnet on Half- Woollens (22 lbs,). 

Dye the wool to shade in a boiling water with orcbil, 
a little extract of indigo, and prepared tartar. Steep over- 
night at a hand-heat with 

Catechu .... 2 lbs. 3 ozs. 
Blue-stone .... 7 ozs. 

Sadden at a hand-heat with 

Chromate of potash . . . d|- ozs. 
Copperas . . . . 1|: » 

Steep oyer-night in the cold solution of 2 lbs. 3 ozs. alum, 
and dye the cotton to shade in the cold, with the decoc- 
tions of peachwood, fustic, and logwood. 

Bed on Half- Woollens (11 lbs.). 

Boil for an hour with 17 ozs. white argol and the same 
weight of argol. Dye at a boil for fift^n minutes with 
4 lbs. 14 ozs. peachwood and 2|. lbs. fustic. 

B/inse, steep for fifteen minutes in the decoction of 2 lbs. 
3 ozs. fastic, and work for the same length of time in red 
cotton spirits at 4° Tw. Let drain, and cotton-dye to shade 
in the cold decoction of 17 ozs. peachwood and the same 
weight of fastic. 

Beseda on Yarns (55 lbs.). 
Boil for an hour and a half with 13 ozs. each chromate 



WOOL DYBINQ. ' 217 

of potash and argol. Lei cool in the liquor, and dye at a 
boU for an hour with ^ lb. fastic and 1 lb. logwood. 

Darker Shade of Reseda (55 Jhs,). 

Prepare as above, and dye with 8 ozs. logwood, 1 lb. 
extract of indigo, and 4i. ozs. orchil. 

Light Reseda on Yarn (100 Z6s.). 

Boil 10 lbs. alum, 3 lbs. argol, 2 ozs. oil of vitriol, 5 ozs. 
extract of indigo, 7 ozs. orchil paste, and 2-L ozs. picric 
acid, or, in place of the latter, 2 lbs. fustic. Boil up cool, 
enter the goods, and boil for forty-five minutes. 

Reseda on Wool (50 Z&«.). 

Boil for seventy-five minutes with 4- lb. chromate of 
potash \. lb. argol, ^ lb. alum. 

Dye in a fresh water with i lb. logwood, 1 lb. fustic, 
(ind i. lb. camwood. 

Light Salmon on Yarn (100 Z&5.). 

Oxalic acid 7 lbs., tin crystals 2 lbs., cochineal 12 ozs., 
and flavine 3 ozs. Boil, cool, enter and boil for three- 
quarters of an hour. By adding more flavine the shade 
may he turned to an orange, and to a red by more cochi- 
nesd. 

Slate on Wool (100 lbs.). 

Boil 4 lbs. logwood. 

„ 2 ozs. camwood. 

„ 1 lb. fustic. 

„ 2 ozs. madder. 

„ 2 ozs. sumac. 

„ 2 ozs. indigo extract. 
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Boil fifbedn minntes, cool, enter, and work w^, boiling for 
an hour. Sadden with ^ lb. copperas and ^ lb. argol, and 
boil twenty minntes longer. 



Lighter Shade of Slate (100 lbs,). 

Boil for fifteen minntes — 

2 lbs. logwood. 
4 ozs. camwood. 
12 ozs. fnstic. 
4 ozs. madder. 
4i ozs. snmac. 
2 ozs. extract of indigo. 

Cool, enter, work well, and boil for one bonr. Sadden as 
above, and boil for twenty minutes longer. 

Stone Colour, Dark, on Wool (220 Z6s.), 

Boil with 6|^ lbs. each fustic and madder, 13 lbs. snmac, 
and 2^ lbs. argol, for an hour and a half; sadden with 34 
ozs. copperas, and boil for three-quarters of an hour 
longer. 

Stone Colour, Light (220 lbs.). 

Boil for an hour with 61. lbs. alum, half that weight of 
argol, 14j- lbs. ground logwood, 13^ lbs. sumac, 3^ lbs. 
ground fustic, and 6^ lbs. madder. Sadden with 19 ozs. 
copperas, boiling for half an hour longer. 

Violet on Wool (55 lbs.). 

Dissolve 4l ozs. methyl violet of a suitable shade in 
water. Add the solution to the beck, in which 2 lbs. 3 ozs. 
of sulphate of soda are also dissolved. Boil up, cool, enter 
the wool, and dye at a brisk boil. 
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Tansy on Ya/m, for Fulling (54 B«.). 

Make np a water witli ^ lb. perchloride of tin and the 
samo weight of snlphnrio acid. Add a clear solntion of 
xnethjl Tiolet as required. Enter, dye at a boil, rinse, and 
dry. 

Bluish Tansy on Alpaca (100 Z65.), 

Prepare at a boil with 8 lbs. alum, 3 lbs. chloride of tin, 
2 lbs. oil of vitriol, and 2 ozs. aniline bine of a reddish 
shade, and then top with 8 ozs. reddish aniline blue and 
2 ozs. magenta. 

Tansy on Cloth (100 Z65.). 

Give a light bine gronnd in the vat, rinse, and boil for 
ninety minntes with 10 lbs. alum, 4 lbs. argol, ^ lb. tin 
crystals, and 1 lb. oil of vitriol. 

Top at a boil in a fresh water with 20 lbs. logwood, 5 lbs. 
redwood, and the solntion of 3 to 6 lbs. aniline violet. 



Tam>syfoT Vicuna (}.0 lbs.). 

Enter the clean yarn in a boiling water with 1 lb. tannin, 
and steep for four to five honrs. Wring, and steep for two 
honrs in bichloride of tin at 2j~^ Tw. Binse, wring, and 
dye to shade in methyl violet BBBB at a hand-heat. 



Gentiana Violet on Wool (11 Jhs,). 

Dissolve in a water 7 ozs. argol and the necessary amonnt 
of colonr, previously dissolved; boil, and skim. The goods 
are entered, and after three tnms the shade is level. 

The colonr is dissolved in water at 140^ F., and quickly 
raised to a boil, which is kept np for five minutes. The 
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solution is then strained. One pound of colour requires 
30 lbs. (3 gallons) of water. 



Violet 2 Bon Worsted Yam (50 lbs.). 

Dissolve 4 ozs. violet 2 B (Bindscliedler and Busch) in 
water at 180^ F. 

Enter, give four to six turns whilst raising to 212** F., 
and boil to shade. 



Purple on Woollen Yarn (50 Jhs.). 

Dissolve 5 lbs. sulphate of soda and 5 ozs. Violet de 
Paris 350 NB (A. Poirrier, of Paris). Cool down to 
150** F., enter quickly, bring to a boil, and turn to shade. 



Violet on Woollen Yarn (50 lbs,). 

Dissolve in water 5 ozs. violet No. 28 (Reid, Hallidaj, 
and Sons, Huddersfield). 

Enter yam at 150® F., turn briskly whilst raising to a 
boil. Let cool, and wash. 



Violet on Yarn (50 Z6s.). 

Dissolve 5 lbs. sulphate of soda, 7 ozs. " acid violet " 
(Farbwerke, Hoechst am Main), and 1 lb. oil of vitriol. 
Enter at 150® F., turn briskly, raise to a boil, and work for 
three-quarters of an hour. 



Violets on Woollen Yam (100 lbs,'). 

The violets " 5 B," " 3 B," and " R R," of Monnet and 
Co., of Geneva, are dyed by simply dissolving in water at 
180® F., entering, giving six or eight turns whilst raising 
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water to a boil, and boiling to shade. Half a pound of each 
of the above colours gives a fall shade. 



Alkali Violet on Wool (30 lbs, ycurn,). 

Dissolve ^ lb. borax and 5 ozs. " alkali violet " (Farb- 
werke, Hoechst am Main). 

Enter at 140® F., give four turns rapidly, raise to a boil, 
lift when dark enough, wash, and raise in a fresh luke- 
warm water with 3 lb. oil of vitriol. 

The process is the same as for Nicholson blues. 



Deep DaMia on Piece Goods (100 lbs,). 

Make up a boiling water with 6 lbs. alum, li. lb* bi- 
chromate, ^Ib. tin crystals, and 1 lb. oil of vitriol. 

Work in this for half an hour, and either wash or leave 
in the beck. Then dye with 50 lbs. logwood, 10 lbs. callia- 
tura, and 2 lbs. orchil. 



Very Deep Violet on Piece Goods (100 Z&«.). 

Make up a water with I-L lb. chromate, 3 lbs. alum, -i. lb. 
tin crystals, 4 lb. sulphuric acid, and ^ lb. ozalio acid. 
Work in this at a boil, and rinse and let cool in the flot, and 
then boil for an hour and a half with 40 lbs. logwood, 
12 lbs. calliatura, and 2 lbs. orchil. 



Fast Lilac on Wool (110 lbs,). 

Boil for an hour with 11 lbs. peachwood, 61. lbs. logwood, 
22 lbs. alum, and 11 lbs. argol. Lift, and add 34 ozs. bi- 
chloride of tin, and boil for a quarter of an hour longer. 
To brighten the colour, the solution of 3i ozs. methyl violet 
JB added. 
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LigJit Lilac on Worsted (25 lbs. yam). 

Clear the water, if needful, and add 5 lbs. snlpliate of 
soda, 2 ozs. red argol, 1 lb. sulphuric acid, .|. oz. "violet** 
(Farbwerke, Hoechst am Main), and 1^ oz. each of indigo 
extract and orchil extract. 



Yellow (50 lbs, yam). 

Dissolve in a water 5 lbs. sulphate of soda crystals and 
^ lb. " Jaune S " ( A. Poirrier, of Paris). Add 2 lbs. oU of 
vitriol. Enter at 180® F., and give five turns while raising 
to 212** F. Boil for five minutes, wash, and dry. 



Lemon Yellow on Wool (218 lhs.)» 

Boil up 83 lbs. fustic, 13 lbs. 2 ozs. alum, the same weight 
of tartar, and 1^ lb. tin crystals. Skim the beck, enter, and 
boil for an hour and a half. 



Ochre Yellow on Wool (220 lbs.) 

Boil with 5i lbs. chromate of potash and half the weight 
each of blue-stone and argol, for ninety minutes. Dye in a 
beck made up of i lb. French extract of fustic and 3i lb. 
madder, boiling for an hour. 



Aurantine Yellow (128 lbs.). 

Dissolve 1 lb. aurantine, 8 lbs. alum, 2 lbs. tartar, 8 lbs. 
muriate of tin, j. lb. tin crystals. 

Boil ten minutes. Cool, enter, turn ten minutes, and boil 
half an hour. Rinse and dry. 
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• Deep Yellow (100 Ihs.). 

Dissolve 1 lb. anrantine, 2 lbs. alnm, 2 lbs. tartar, 8 lbs. 
muriate of tin, ^ lb. tin crystals. 
Work as above. 



LigJit Yellow (64 Ibs.)» 

Anrantine J^ lb., alum 3 lbs., half-refined tartar 2. lbs., 
6 lbs. muriate of tin, 6 ozs. tin crystals. 
Work as above. 



Yellow on Shoddy (100 Z6s.). 

Clear the water with perchloride of tin, and boil 50 lbs. 
bark for half an hour. Add ^ lb. white glue,^ previously 
dissolved ; boil up, and skim. Dissolve in the clear liquor 
3 lbs. oxalic acid, 3 lbs. tin salt, and 1 lb. bichloride of tin. 
Boil the goods for an hour. 

Straw-Colter on Yarn (10 lbs,). 

Boil for forty-five minutes with 6 ozs. alum, 3 ozs. argol, 
^ lb. fustic, and \. lb. madder. 

Berlin Yellow (50 lbs, yarn). 

Dissolve in a water 5 lbs. alum and -1^ lb. Berlin yellow 
(Bindschedler and Busch). Enter at 170** F., give five turns 
while raising to a boil, and turn to shade. 

> 

Fast Yellow (50 lbs,). 

Make up a water with 2|- lbs. sulphuric acid and ^ lb. fast 
yellow (Heid, Halliday, and Sons, l^uddersfield). Enter at 
160° F. Baise to boil, turning to shade, and wash. 
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Jaune cPOr on Yam (100 lbs.)' 

Prepare water at 160® F., with 1 lb. Jaune d'Or (Monnet 
and Qo., Geneva) and 1 lb. acetic acid. Add only half the 
colour and the acid. Enter yarn, work for thirty minuteB, 
liffc, and add remainder of colour and acid. Re-enter, work 
for thirty minutes more, raising the temperature to 180® F., 
wash, and dry. 

Golden Yellow on Worsted (25 Ihs,), 

Add to a water ^ lb. oil of yitriol, 3 lbs. sulphate of soda, 
^ lb. alum. Boil up, skim carefully if needed, add solution 
of i oz. " golden yellow "-{Clayton Aniline Co., Manchester), 
cool down to 160® F., and enter. Turn briskly, raise tem- 
perature, and work to shade. 

Bark Golden Carmelite on Worsted (50 lbs,). 

Dissolve in a water 5 lbs. sulphate of soda, 1 lb* sJnm, 
1 lb. oil of vitriol, 6 ozs. " dark golden carmelite '* (Clayton 
Aniline Co., Manchester). 

Enter yam at 160° F., raise to a boil, and work to shade. 

Naphthal Yelloio on Worsted (SO lbs. yarn). 

Boil 5 lbs. sulphate of soda, i lb. oil of vitriol, -I- oz. 
naphthal yellow (Baden Aniline Co.). Enter at 160® F., 
raise to a boil, and turn to shade. 

Aventurine on Half" Woollens (4 lbs. 6 ozs,). 

Sulphate of soda 2 lbs. 3 ozs., sulphate of alumina 4 lbs. 
6 ozs., orchil 1 piggin, turmeric 13 lbs. 2 ozs. 

Dye, wash, and then pass into a catechu beck with bi- 
chromate of potash and turmeric. 
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Silk Dyeing. 

Silk occupies, in several respects, an intermediate posi- 
tion between the truly animal and the vegetable fibres. 
Like wool, it is a highly nitrogenous body, but contains no 
sulphur. It takes up very many of the colours which can 
only be worked upon vegetable fibre by the aid of mordants. 
It tolerates acids better than cotton, but less fully than 
wool. Like the latter fibre, it is unable to bear the action 
of strong alkalies, especially at high temperatures. Like 
cotton, it can be dyed a prussian blue by working alter- 
nately in a solution of nitrate of iron and in one of prussiate 
of potash. It has a strong affinity for iron and for tannin. 
Cochineal does not work as advantageously upon silk as 
upon wool, and a true " grain scarlet " upon silk can 
scarcely be said to exist. On the other hand, carthamine 
and the aniline colours appear here to the greatest advan- 
tage. The great attraction of these colours for silk sim- 
plifies silk-dyeing exceedingly. Such colours as aniline 
orange, cyanosine rose, rose Bengale, phloxine, the various 
sliades of rosine, magenta, the aniline violets, malachite 
green, the aniline blues, require merely to be dissolved and 
mixed with perfectly clear water in a clear pan. A little 
acetic or tartaric acid is often added, and in case of the 
azo-colours (such as ponceau, grenadine, <fcc.) a little oil of 
vitriol. 

The sad colours, on the other hand, and especially black, 
are in many cases extremely complex, the main object of 
the dyer being not so much to colour the silk as to increase 
its weight, sometimes to the extent of 400 per cent. 

As an example we give a black weighted merely to 200 
per cent. : — 

Give nine dips in basic sugar of lead at 60° Tw. Wring 
out and leave covered up for five or six hours, and then 
pass into cold sulphuric acid at 8° Tw., and wash well. 
Pass into a 10 per cent, soap-lye at 140® Tw., rinse, and 

Q 
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wring out. Giye nine more dips in the basic sngar of 
lead; leave for six hours^ and pass into snlphnric acid as be- 
fore. Wash, well, and pass into logwood liquor with the 
addition of 5 per cent, of soap, and wash. Steep in black 
liquor at 40° Tw. for five days, wash and dye in a mixed 
decoction of logwood and fustic, with the addition of soap. 
Rinse, and steep in a concentrated decoction of galls for 
six days, wring, and dye again with decoction of logwood, 
fustic, and soap. Wash, and soften in an emulsion made 
with caustic soda at 3° Tw. and olive oil, none of which 
must float at the top. Finally, dry without washing. 

Lyons Black, 

The silk is first entered in black liquor at 25 or 30 per 
cent, and washed. Then it is worked in a hot soap-lye, 
and passed hot into a water containing 22 per cent, of 
yellow prussiate of potash, and washed. It is then steeped 
in the black liquor, washed, and soaked for twelve hours in 
a saturated decoction of catechu, and washed. It is finally 
dyed in a bath of logwood, containing 25 per cent, of soap. 

Bleu de Lyon, 

Clear water with sulphuric acid, and give the silks five 
or six turns. Add the colouring matter to the beck in 
several successive portions as the dyeing advances. Begin 
to dye in the cold, and raise gradually to a boil. Soap, 
rinse, and give a slight brightening in the cold with sul- 
phuric acid. 

Solvhle Blue, 
As Bleu de Lyon, but without soaping. 

Aniline Blue with Soa/p (11 lbs.). 

Add to a water at 165^ F., 1 lb. 1 oz. sulphuric acid and 
3^^ ozs. white soap in solution. 
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Siir up very well and add in four snccessive portions 
1^ oz. blue, previously dissolved in water. 
Dye, wash, and rinse with snlphnric acid. 



Prussiate Blue (40 lbs,). 

Enter in a water (60 gallons) at 120°— 130° F., with 9 lbs. 
nitrate of iron at 120° Tw., and 1 lb. 10 ozs. tin crystals. 
Give nine tnms, wash, and give nine tnrns in a warm 
water with 2 lbs. yellow prussiate and 1 lb. oil of vitriol. 
Betum without washing to the first bath, and give nine 
turns more. Wash, and give nine more turns in the prus- 
siate bath. Add to the first bath 2 lbs. nitrate of iron and 

10 ozs. tin crystals, nine turns and wash. Finally, give 
nine turns in the prussiate bath, to which 12 ozs. prussiate 
and 1 lb. sulphuric acid have been added. Wring out, and 
leave for six hours in a covered bowl. Wash; raise, and dry 
in the air. 

Brown on SilJc. ' 

Steep the ungummed silk over-night in alum-water at 
100^ F. Take out the next morning, and dye in a water 
with logwood, redwood^ and fustic, as the shade requires. 
For mediums 20 ozs. of each of the three woods suffice for 

11 lbs. of sUk. The beck is kept at from 167° to 194° F., 
and the goods are turned from thirty to sixty minutes. 



Brown on Mixed Silk cmd Cotton. 

Boil -^Ib. catechu in a water, and make up a beck at 
100° F., steep the goods in this for five hours, turning fre- 
quently. Lift, wring, and pass into a weak chrome bath 
at 122° F. Work for half an hour, wash, and dry. If the 
cotton is too light it may be darkened with a decoction of 
logwood. 
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Brown on SUk Waste. 

Dye with extract of orchil, nigrosine, turmeric, soap-lye, 
and salphnric acid. Enter at 112^ F., raise to a boil in 
three turns, wash well, whiz, and dry. 



Chamois on Silk Waste. 
Dye with the same wares as yellow at 122® — 132** F. 

Green on Silk Waste. 

Prepare with a solution of silicate of soda at 167** F., 
using 8^ ozs. siLicate of soda to every 2 lbs. 3 ozs. of silk. 
Drain, and whiz, without ringing. Then boil with 3-|. to 
5-1 ozs. neutral soap. 

For methyl-green and iodine- green the silk is steeped 
with a solution of the colour and a very little soap-lye at 
100° F. Eaise the heat very gradually to 144** F., wash, 
and finish in a lukewarm beck with picric acid and very 
little tartaric acid. 

Dark green may be produced with a soluble aniline blue, 
turmeric, sulphuric acid, and old soap-lye. Enter at 110** F., 
and raise in three turns to a boil. Wash and finish with 
acetic and picric acids. It is well to dye the green too 
much on the blue side, and afterwards dye to shade with 
picric acid. Turmeric alone gives too flat a shade. 

Iron Grey on Silk Thread (11 lbs,). 

After boiling, wash well twice, and mordant twice with 
iron. For light shades take 17 ozs. oil of vitriol and 34 
ozs. nitrate of iron, for mediums 4 lbs. 6 ozs. nitrate of 
iron, and for heavy shades 8|- lbs. Pass the silk through 
the beck from seven to nine times, and wash twice ; dye at 
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112*' F. in a water made up of logwood, redwood, and fofltic, 
and finally finish off in a fresh beck at 122'' F. and 
wash. 

Orey (5 lbs, sUlc). 

Add to 2 quarts ammoniacal cochineal at 3^ Tw., 1 oz. 
tartaric and citric acid, \. oz. extract of indigo, and ^ oz. 
picric acid. Dissolve well before entering the silk^ and 
dye to shade. 

Tonceau on SUk (20 Jhs,). 

Boil for two honrs with 5 lbs. card soap ; enter dye- 
bath at 120^ F., containing enough of the soap-lye to 
lather freely, along with 4. lb. oil of vitriol and 2|. ozs. coc- 
cinine (Farbwerke, Hoechst). The colour is dissolved 
separately and added in three different portions, whilst the 
heat is raised to a boil, turning to shade. Wash and take 
Ihrongh a water with acetic acid. 

Magenta. 

Clear the dye-bath with tartaric acid. Pour in the 
solution of the colouring matter, and dye in the cold. If 
a more violet tone is needed, ground with a Hofmann's 
violet, according to the shade required, and top with 
magenta. 

Saffranine Bose on 8iTk, 

The silk is prepared as for white, stoved, rinsed, and 
washed twice in boiling soap-lye. A fresh water at 122^ 
F. is made up with the needful quantity of saffranine, and 
soured with a fresh solution of tartaric acid. In this the 
silk is dyed to shade. 

Poppy Bed, 
Make up a cochineal liquor at 4® Tw., and for every 
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5 lbs. of cochineal thus extracted^ use 12 fluid ozs. of the tin 
spirit given below, and dye. Lift, and leave the silk' 
covered for twelve hours, wash slightly, take through citric 
acid, and dry. 

The tin spirit is made with 4 lbs. mnriatic acid, 2 lbs. 
aqnafortis, and 3^ ozs. tin added by degrees. 



AiwtJier Poppy Bed, 

Prepare the silk first in a so-called stannate of soda, as 
given below i take through vitriol sonrs, wash well, and 
pass into a solution of red liquor at 8^ Tw., thickened with 
1 lb. British gum per gallon. Dry and air for twenty- 
four hours, wash well, dye in decoction of cochineal, and 
raise with nitrate of tin. 

The so-called stannate of soda is made by adding 7 lbs. 
perchloride of tin to 3 gallons caustic soda at 35^ Tw., to 
which is then added 1 lb. oxalic acid dissolved in 1 gallon 
of water. Set at 4P Tw., and use it in the cold. 

To make the red liquor, dissolve 1 lb. alum in two 
quarts water. Precipitate the alumina by adding 1 lb* 
soda crystals dissolved in a quart of water. Collect the 
precipitate and dissolve it in a quart of strong acetio 
acid. 

CampO'hello YeUow on SiUc, 

Dissolve in water, enter the silk, and dye to shade at 
1220 to 140° P. 

TeUow on Silk Waste. 

Dye at 110^ — 132** P. with aniline golden yellow, picrio 
acid, a little aniline orange and tartaric acid. 
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Tissue PEiNxiNa. 

This branch of the tinctorial art has for its object the 
prodnction, not of a uniform colour over the entire surface 
of a piece of cotton, silk, or woollen goods, but of a pattern 
in two or in many colours. The task of the printer is, 
therefore, yerj much more difficult and complicated than 
that of the dyer. He has not merely to obtain fast, bright, 
and even colours, bnt to place them in juxtaposition in such 
a manner that each shall be strictly confined within given 
limits without spreading over and soiling its neighbours. 

In effecting this object, not merely chemical, but me- 
chanical questions of great nicety have to be taken into 
consideration. The machines required in a print-works 
are very numerous, very different in their purposes, and 
some of them remarkable for the delicacy and complication 
of their structure. It may be here at once remarked that 
a useful idea of these machines cannot be conveyed by 
mere reading. Actual examination, e,g,^ of a perottine, a 
cylinder-machine, <fec., will give the student in a quarter of 
an hour a clearer knowledge of these and other mechanical 
contrivances than he could gain in hours of reading, even 
with the utmost aid from diagrams. Hence the accounts 
which will be here given of printing machinery will be very 
brief. 

There is a further distinction between dyeing and print- 
ing : the dyer has merely to see to it that each colour 
which he produces is in itself good of its kind. How the 
yarns which he dyes may be afterwards arranged by the 
designer and the weaver, in the production of a pattern in 
the loom, is outside his knowledge and his responsibility. 
But in printing, the arrangement of the colours is part and 
parcel of the business. Colours, in themselves excellent, 
may be made to look dull, flat, and ordinary, if grouped 
together in disregard of optical laws. On the other hand, 
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shades which, taken singly, possess little merit, may, by 
judicious arrangement, raise and relieve each other, so as 
to produce a very fine general effect. 

Hence tissue-printing stands on the very boundary line 
between manufactures and the fine arts, and requires the 
co-operation of the colour-chemist, the mechanician, and 
the artist. Indeed, the ideal manager of a print-works 
should combine in himself the knowledge and the resources 
of all the three. 

The first step in preparing goods for printing, is the ope- 
ration of singeing, already described under bleaching. By 
this process all loose down is removed from the pieces, so 
that they may present a perfectly level surface. 

Still, however, certain inequalities remain. There are 
seen, in examining a piece of calico, knots and ends of 
threads, too thick to be removed by the singeing process 
without an exposure to the flame sufi&cient to damage the 
fabric. Hence " cropping " is necessary. The projections 
just mentioned are cut off by a specially constructed 
machine. Bleaching is a necessary preparatory steip. As 
has been already mentioned, goods to be subsequently 
printed require to be more carefully bleached than if they 
were to be sent to market in a white state, except when 
the designs and grounds consist of dark colours. 

We may now pass to a description of the so-called 
" styles," that is, the principles or groups of methods by 
which designs may be produced upon cloth. 

These " styles " employed in calico or other tissue- 
printing naturally resolve themselves into two main classes. 
In one of these the entire piece of cloth is submitted to the 
action of a colouring liquid as in ordinary dyeing. But 
the action of such liquid is limited by various means to 
particular parts of the cloth, so that instead of coming out 
of one uniform shade, it exhibits, when finished, a design 
in tsfo or more colours. This class includes the so-called 
madder-, garancine-, reserved-, padding-, indigo-, Turkey- 
red-, and bronze-styles. 
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In the second class the colooring matter, mixed up with 
mordantSy is applied to those portions of the cloth onlj 
where the design is to appear. The styles belonging to 
this class are the steam, spirit, pigment, and China-blues. 
It must be remembered that in actual practice two or more 
of these styles are often used in combination, and that ani- 
line black forms a style of its own. 

The madder-style, so-called because it has principally 
been used in printing the colours obtained from madder, is 
also named ^* dyeing mordants," or more correctly " dyeing 
upon mordants." The procedure is in substance tlUs : — 
The mordants, duly thickened, and technically known as 
*'co2ai^8," though containing no colouring matter, are 
printed on to the calico, being applied merely to the parts 
where the pattern is to appear. After the printing is 
effected, the pieces undergo the ageing process, for the 
purpose of enabling the mordants to combine thoroughly 
and intimately with the fibre. Next follows the operation 
called dimging^ the object of which is to remove the thick- 
ening which has now played its part and is no longer 
needed. Then follows the dyeing, which was till lately 
performed with madder, but is now effected by means of 
artificial alizarine, and lastly the decmng or brightening, 
the object of which is to remove all colouring matter not 
perfectly attached to the fibre, and to leave the grounds a 
pure white. 

It must here be remembered that this " style " is not 
by any means limited to madder and its derivatives. The 
colouring matter of logwood might, for instance, be applied 
to cloth in this manner, though in practice this never takes 
place, as the same effects can be more conveniently pro- 
duced by other methods. 

Madder, or rather alizarine, gives with strong iron-liquor 
a black; with weaker iron-liquor a violet (technically 
always spoken of by English printers as jpv/rple) ; with red 
liquor (acetate of alumina), reds, roses, and pinks, accord- 
ing to strength ; with a mixture of red-liquor and iron- 
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liqnor, chocolate. Thns by printing on to the cloth two 
strengths of red-liqnor, two strengths of black-liqnor, and 
a mixtnre of the two, we obtain, on afberwards dyeing the 
cloth in alizarine, a design of five colonrs on a white 
ground. 

Madder (^. e, alizarine) colonrs are now often produced 
by the '^ steam style," though the shades thus obtained are 
never quite equal in beauty to such as are dyed on mor- 
dants. 

The following are some of the most recent processes for 
madder- work : — 



Bed on White Qroundsy wad Bed Grounds, 

Print on red liquor at 7® to 8® Tw. thickened with flour 
or gum-substitute, and with the addition of a little tin 
crystals or oxymuriate of tin. 

Age at 86** to 95® F., and dung with dung and chalk. 
Make up the dye-beck with 1 part " alizarine for reds " at 10 
per cent., -j. to i- " alizarine oil *' at 50 per cent., and ^V 
part acetate of lime, at 21-|.® Tw. 

Dye for one hour and a half at 158** F. Wash, work in 
" alizarine oil," taking 1-1 ozs. to 3i ozs. per 1|. pint water, 
and dry in th^ hot flue, and stean^ from three-quarters to 
one hour and a half. If enough oil has been used in dyeing 
the second oiling is omitted, and the pieces are dried and 
steamed at once after dyeiug. 

Wash and soap three-quarters of an hour at 140**. Be- 
peat soap if needful. If there is no fear of soiling the 
whites the dyeing for the last half hour may be done at a 
boil. 

If it is desired that the reds, roses, and pinks produced, 
should verge more to the crimson and less to the scarlet, a 
little " alizarine for violet " is mixed with the " alizarine 
for reds " and if a purple is to be produced, the former 
kind is used alone. 
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For purples the '' colonrs *' printed on are prepared as in 
the following examples :— *• 



1. Turplefor machine work. 

Black-liquor (iron-liqnor), at 24** Tw, 1 gall. 
Pnrple fixing liqnor ... .2 galls. 
Gum water . . . . .12 galls. 

The " pnrple fixing liqnor " is prepared as follows : — 

Water 2 galls. 

Soda crystals . . . . .25 lbs. . 
Arsenions acid . . • • 22i. lbs. 

Boil till dissolved and add : — 

Crude acetic acid at 120<' F. . .50 galls. 

Let stand for a few days, draw off, clear, and add : — 
Muriatic acid at 32® Tw. . • .3 quarts. 

For the gum-water take : — 

Water 1 gall. 

Dark calcined farina • • • . 6 lbs. 

Boil till dissolved. 



• 



2. Padding Pvrples, 

One part of black-liquor at 25** Tw. is mixed with more 
or less of the following thickening according to shade : — 

Logwood liquor at 8** Tw. . , 1 quart. 

Flour 9 lbs. 

Purple fixing liquor . . ,1 gall. 
Water 6 3. galls. 

Boil, and when dissolved, add :— ^ 

6um-water, as above . • ^i S^^* 



236 DTEING AND TISSUK-H^HTINa. 

8. Alizarine Blacks. 

Since the introdnction of aniline blacks, a madder black 
is seldom required. The following is a specimen of the 
** colour " to be printed on for their production : — 

Crnde acetic acid .... 1 gall. 

Black Hqnor at 24« Tw. . . . IgaU. 

Water Igall. 

Flonr 6 lbs. 

The flour is first rubbed up with a little of the mixed 
liquids to a thin, even paste, and the rest is gradually 
stirred in. After boiling, add 4- pint olive oil. The subse- 
quent operations for a madder (alizarine) black are similar 
to those for reds, but in dyeing a larger quantify of 
colouring matter is needed, which renders these blacks 
expensive. 

Browns. 

The "colours" for produciag browns in the madder 
style, contain an admixture of catechu generally accom- 
panied by verdigris (acetate of copper), and sal-ammoniac. 
The following are examples : — 

Brown standard .... 2 galls. 
Acetate of copper . . • . 2 quarts. 
Acetic acid • . . . .1 quart. 
Gum Senegal water (1 lb. per quart) 1 quart. 

The brown standard above referred to is made with — 

Water 12ilbs. 

Catechu . . . • .50 lbs. 

Boil for six hourg, and add — 

Acetic acid . . • • 4|. quarts. 

Water to make up to • « 12|- galls. 

Let settle for forty-eight, hours, run off the cleaTf heat 
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to 130® F., and add sal-ammoniac 24 lbs. Dissolve, and let 
stand for forty-eight hoars; draw off the clear, and thicken 
with 4> lbs. gum Senegal per gallon. 

The acetate of copper above mentioned is thns pre- 
pared — 

Bine-stone • • • • • 16 lbs. 

Siigar of lead 16 lbs. 

Boiling water .... 4 galls. 

Dissolve, settle ; draw off the clear, and set at 16® Tw. 



Brown to resist Heavy Purple " CoversJ*^ 



Catechu 
Sal-ammoniac. 
Lime juice at 8® Tw. 
Nitrate of copper at 80*" Tw. 
Acetate of copper as above 
Oum Senegal 



lib. 

4 lb. 
4,gaU, 

5 ozs. 
3 ozs. 
2 lbs. 



OJu)colate, 

Black liquor at 24® Tw. 
Bed liquor at 18® Tw. 
Mour • 
Oil . . . 



3 quarts. 
2^ galls. 
6 lbs. 
5 £L. oz. 



An increase in the proportion of red liquor gives choco- 
lates of a more reddish cast, and an increase of black liquor 
gives a more blue shade. 



Brah. 

Brown standard, as above 

Muriate of iron (protochloride of iron 

or ferrous chloride) at 9® Tw. 
Acetate of copper .... 
Gum substitute water 

(1 lb, per quart.) 



1 gall. 

1 quart. 
3 quarts. 
1 quart. 
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If it is desired that anj portion of the design is to remaizi 
nntonched by the mordants and the dyeing process, a so- 
called " acid " is printed in — i.e., lime-jnice at from 8** to 
30** Tw., thickened with an eqnal weight of starch. Where 
this is applied, the tissne remains nntonched, and, accord- 
ing to the design, may be either left white, or may receive 
steam, or pigment colonrs blocked in. Flnosilicic acid is 
sometimes used instead of citric acid. 

" Covers " are small patterns in pnrple chocolate, &c. (or, 
rather, in the mordants for producing these colonrs), printed 
all over the piece. If, as is often the case, it is wished 
that these " covers " should not take eflfect on certain parts 
of the design which are to be red, &c., the colours for 
such reds are specially prepared, and are called " resist- 
reds," &c. 

Thus a red "colour" to resist a chocolate "cover " is 
prepared as follows : — 

Resist red liquor at 18® Tw. . • 6 galls. 
Flour 12 lbs. 

Boil well, and when nearly cold add — 

Tin crystals ..... 6 lbs. 

The resist red liquor above mentioned is obtained 
with — 

Acetate of lime solution at 24® Tw. . 90 galls. 
Sulphate of alumina, free from iron . 272 lbs. 
Ground chalk .... 34 lbs. 

In red colours, to resist a purple "cover," the proportion 
of tin crystals is smaller — 

Resist red liquor at 18® Tw., as above 6 galls. 
Flour 12 lbs. 



Work as before, and add — 



¥ 



Tin crystals ..... 3 lbs. 
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There are several modifications of the madder style 
which still require to he noticed. 

JPldte purple is the name given to a style composed of 
black and one or more shades of purple. The grounds are 
generally padded or well covered, and the designs are 
mostly small. The following may serve as a specimen : 
Print on black No. 3, a dark purple, an <' acid," and pad in 
a pale purple. Ageing and dunging are performed in the 
ordinary manner ; the dyeing is executed with alizarine for 
violets, and the clearing follows with very neutral soap. 

Flaie jpmki consist of alizarine reds .and pinks only* 
Colours are printed in for a dark red and a medium or rose. 
An " acid " is applied, and the whole " covered " with a 
very pale red. Many of the precautions required in getting 
up this style are now no longer necessary, since alizarine 
has taken the place of the madder root. The very finest 
" alizarine for reds " should, however, be used. 

The Oabancike Style was formerly of great practical 
importance. It differed from the madder style by using as 
a colouring matter, not the madder root, but a preparation 
known as garancine, obtained by treating madder with sul- 
phuric acid and water. A larger relative proportion of 
colouring matter was thus obtained than from the raw 
root. Hence this style was, shade for shade, more economi- 
cal than madder work, in the strict sense of the term. The 
colours were brilliant, though not quite as permanent as 
the true madder colours. However, as many of the im- 
purities found in the root were removed or destroyed in the 
manufacture of garancine, the whites were very little soiled, 
and the colours did not require so much development or 
purification upon the fibre, and consequently the operation 
of " clearing " (mivage) was less tedious and severe. 

The patterns produced in this style were full and heavy. 
It dealt largely in browns, brownish reds, combinations of 
red, black, and chocolate, orange and black, brown and 
black, scarlet and black. The ^' colours " printed on were 
generally weaker by one-third or one-fourth than those re- 
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quired for correspoHding shades in the madder style. 
Garancine was verj generally associated with catechn, 
without which the browns conld not be produced. Quer- 
citron, sumac, the redwoods, &o,, also figure in the dyeing 
process. 

It will, of course, be understood that the same effects 
can now be produced by substituting a smaller quantity of 
artificial alizarine for the garancine, and reducing the 
" colours " in proportion. 

It may here be mentioned that the tinctorial power of 
artificial alizarine at 10 per cent, is twenty-four times 
greater than that of madder, twelve times greater than that 
of '* fleur de garance," and six times greater than that of 
garancine. These proportions must be regarded in using 
old receipts where madder root or garancine are em- 
ployed. 

Some of the processes required in the madder style and 
its modifications must, from their capital importance, be 
specially explained. These are ageing^ dunging, clearing, 
and cutting. 



Ageing. 

One of the most important processes in calico-printing, at 
least as far as madder (alizarine) work is concerned, is that 
known as ** ageing." The mordants (technically " colours") 
printed on in this style contain as their chief ingredients 
the acetates of alumina and iron, commonly known as red 
and black liquor. In order that these mordants should be 
properly fixed upon the fibre, an exposure to air for some 
time is necessary, the temperature and the degree of mois- 
ture in such air requiring to be regulated. The objects of 
this process are complex ; the acetic acid becomes vola- 
tilized and escapes, leaving behind it a subsalt of iron or 
alumina which is more firmly attached to the fibre than 
when it was first applied ; the protoxide of iron in the 
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black liqpior is converted into peroxide by tbe absorption 
of oxygen, and catechn-colonrs also take np the oxygen 
needed for their development. It is folly shown by ex- 
perience that imperfect ageing — ^not to speak of its entire 
omission — ^renders the colours meagre and uneven and de- 
ficient in fastness and lustre. 

This process was at one time performed in enormous 
chambers known as ageing-rooms. In these chambers the 
goods sometimes remained for five or six days, hung up in 
single folds, so as to be in full contact with the hot moist 
air. It was then found that this exposure in single folds 
was not Necessary, and that the absorption of oxygen, <&c., 
might be suf&ciently carried on if the pieces are laid in 
heaps upon sparred floors in the ageing-room, thus effect- 
ing a great saving in space. 

A most marked improvement, which reduces the time 
needed for the process from several days to as many 
hours, is the ageing-machine introduced by Mr. Thom 
and Mr. Grum, and now in very general use. This ma- 
chine, as manufactured by Messrs. Mather and Piatt, of 
Salford, is a chamber thirty-six feet in length, twenty 
high, and about thirteen broad; through which the pieces 
travel by means of a system of rollers, at such a rate as to 
be twenty minutes in passing. The requisite temperature 
and degree of moisture are kept up by means of steam- 
pipes fitted with beU-shaped openings for diffasing the 
vapour. 

After this passage through the machine, the pieces are 
collected in loose bundles and left over-night on the floor 
of an outside chamber, which is kept at the same degree of 
heat and moisture as the interior of the machine. The 
temperature of the ageing-rooms or ageing machines is 
generally fixed at 70^ to 75^ or 80^ F., the moisture being 
regulated about 4** lower. For this purpose pairs of dry 
and wet bulb thermometers are fixed in diflerent parts of 
the chambers. According to well-known physical laws, 
the nearer the atmosphere of any place is to saturation 

R 
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with moisture, tlie more nearly does the temperature in- 
dicated by the wet-bulb thermometer approach that shown 
by the dry. 

If the wet-bulb instrument falls below the point fixed 
upon as giving the best results, more steam is admitted, 
but if it approaches too near the temperature the supply of 
steam is decreased. 

In every arrangement of ageing appliances sudden 
changes of temperature have to be duly guarded against, 
as a condensation of steam might occasion much trouble. 
Hence, the doors, windows, and roof of the exterior cham- 
ber into which the pieces are removed from the machine 
are generally made double. 

It may be remarked that the chemical and physical 
changes which take place in ageing are even yet not so 
fully understood as might be desired, and that there is 
consequently room here both for chemical and micro- 
scopical research. 

M. Thierry-Mieg, of Toulouse, proposes to improve the 
ageing rooms by introducing along with the steam a cur- 
rent of hot air. These heated chambers are to serve both 
for fixing the mordants printed upon the goods in the 
madder styles and as a steaming apparatus for steam styles. 
For the former purpose the idea seems sound. The first 
purpose of ageing is to fasten the mordants by heat and 
moisture, removing a portion of the acetic acid so that 
the iron and alumina may remain in the form of insoluble 
basic salts. Heal oxidation is necessary only in cases of 
catechu or mordants consisting of proto-acetate or pro to- 
muriate of iron (ferrous acetate and chloride). In both 
cases the ventilation of the ageing-rooms is often insuffi- 
cient. The chamber becomes so filled with a vapour of 
acetic acid that its further escape from the mordants upon 
the cloth is rendered impossible. The oxygen is used up 
quickly even in the old rooms, where the pieces hang for 
two or three days, and this is still more the case in the 
ageing-machine. It is thus rendered difficult to obtain a 
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full cateclm brown, however strong the colour, because the 
development of catechu shades requires a certain amount 
of oxygen, whilst the addition of nitrate of copper to the 
printing mordant, as an oxidizing agent, cannot be carried 
bejond certain limits. The introduction of a current of 
warm air remedies both the imperfect ventilation and the 
deficiency of oxygen. M. Thierry-Mieg proposes, however, 
to carry the temperature of the ageing-rooms up to 212** F., 
which for fixing mordants is not only needless, but in case 
of aluminous mordants hurtful, as far as present experience 
goes. 

DaNGING. 

This process, which is known in French as degom- 
mage^ follows in madder (alizarine) work after ageing, 
and has for its object the removal of the thickening 
matters used in fixing the mordants ("colours"), and 
which are now of no further use, as well as any ex- 
cess of mordant which has not become attached to the fibre. 
For this purpose rinsing in water cannot be tried, since the 
portions of mordant thus removed would attach themselves 
to the whites of the design, and in the very common case 
of several mordants having been printed upon different 
parts of the same piece, these mordants would become 
blended, and the design would be ruined. A cleansing 
fluid or solvent was therefore necessary, which, whilst re- 
moving the thickening and useless mordant from the cloth, 
should at once seize upon and prevent it from attaching 
itself to the fibre. For this purpose the first agent brought 
into use was cow-dung {Bouse de vache, Kuhkoth), which, 
according to M. D. Koechlin, has the following effects: — 

" It causes the entire combination of the sub-salts (basic 
salts) of alumina with the fibre of the cloth, causing the 
separation of nearly all the acetic acid which had not been 
volatilized off during the drying of the mordant; it separates 
and removes from the cloth the uncombined portion of the 
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mordant, and snch particles as are merely mechanically 
held by the thickness ; it prevents by the peculiar nature 
of the substances in its composition the fixing upon the 
white portions of the cloth of any non-combined mordant 
which becomes soluble by the acetic acid set free, and 
which is apt to accumulate in the dung-bath." ^ 

The analysis of cow-dung has not revealed any one prin- 
ciple to which these effects can be ascribed. But it evi- 
dently contains some substance or substances which pre- 
vent alumina and oxide of iron frombeing precipitated by the 
usual reagents and from attaching themselves to the cloth. 

The use of cow-dung involves several practical difficul- 
ties, one of which is procuring a regular supply. It was 
at one time necessary for a calico-printer, if he made use of 
the madder style, to keep a large herd of cattle for this 
purpose — a combination of businesses which was not always 
profitable or convenient. 

Hence cow-dung has been more and more displaced by 
the dung-substitutes — substances Yerj different in their 
chemical character, though found in practice to produce 
the same effects. The chief of these substitutes are the 
silicate, arsenite, arseniate, and phosphate of soda, and the 
double phosphate of soda and lime. These substances are 
used singly or in mixtures. 

Whether cow-dung or a substitute is used, it is applied 
in a warm solution, at temperatures from 112° Fahr. to 
near the boUing point. The proportions used, are with 
dung 3 paiLs to 160 — 200 pails of water* If the mordants 
are strongly acid, and the patterns heavy, chalk is gene- 
rally added. Of the arseniate of soda li^ to 2^ ozs. per 22 
gallons of water is generally sufficient. Whatever the 
agent selected for dunging, it is necessary that the pieces 
should travel through the dunging-cistern at a quick rate, 
spread out perfectly even, and free from any folds or 
creases. Otherwise the acetic acid and the uncombined 

1 « Bulletin de la Soc. Indust. de Mulhouae." 
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mordant might Lave time to react npon the pieces and 
injure the shades. After dunging, the pieces are carefully 
and repeatedly washed. 

"Very frequently the dunging process is divided into two 
portions. The first treatment is then spoken of as '^ fly- 
dung^g," and is followed up by washiog, after which the 
pieces are dunged again. Many precautions have to be 
taken to suit the process to different kinds of work. If 
the mordants are strong and highly acid, the dung-bath is 
made stronger and the operation is more prolonged. For 
roses and pinks the temperature is kept lower than for 
fall reds, browns or blacks, and less dung is used. Among 
the substitutes, sQicate of soda is sometimes found too 
alkaline. Some experienced printers contend that even 
when the substitutes are employed, more satisfactory re- 
sults are obtained by a final treatment in cow-dung. It is 
found that if pieces are similarly mordanted and afterwards 
dyed in the same dye-beck, the shades come up deeper 
where cow- dung has been employed. 



Clearing. 

Clearing, or brightening (avivage, French), which must 
not be confounded with cleansing, is a process which is 
generally necessary after the dyeing process in all styles, 
where the entire piece is passed through any colouring 
beck. 

It is in one sense true that, e.g,^ alizarine has no afi^ity 
for unmordanted cotton, and dyes merely where a proper 
mordant has been printed on. Still, it and many other 
colours communicate to the whites a stain, which, though 
dull and feeble, deprives them of their purity, and impairs 
the effect of the pattern. Besides, in all cases where crude 
natural products, such as madder, logwood, <&c., are 
used, the colours of the design are dimmed by various 
matters^ which, though not true dyes, attach themselves 
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loosely to the fibre. It is the o*bjeet of the clearing process 
to remove all these stains, so that the ivhites may be per- 
fectly free from any tinge, and that the colours may be 
pure. 

The clearing is generally effected by successive treat- 
ments in hot soap-lyes. The quality of the soap, its pro- 
portion, the temperature of the lye, and the time of its 
action, are all points which require to be very nicely regu- 
lated in accordance with experience. As a rule alkaline 
soaps are to be avoided, especially for madder (alizarine) 
purples. 

Bran is sometimes used as a clearing agent, and more 
frequently on the Continent than in England. It is gene- 
rally scalded, and stirred up in water at 140** F., through 
which the pieces are winced. 

Small quantities of permuriate (oxychloride) of tin are 
often used along with soap in the clearing-becks. Clearing 
is also, in case of the faster colours, often effected by pad- 
ding in a solution of chloride of lime at about 1** Tw., 
steaming for a few minutes at a very low pressure, and 
very thorough washing. Great care and judgment are 
needed in managing the operation so that the whites may 
be cleared without degrading the colours of the design. 
Whatever be the method of clearing adopted, it should be 
preceded by very thorough and careful washing. 

The clearing process has been very much simplified since 
alizarine has taken the place of crude madder, as the dyer 
has no longer to contend with the fawn-coloured matter 
which was always present in the root. 



" Cutting." 

The name " cutting " is given to the process of reducing 
madder reds, which are intended to come up pink. This 
process comes after the dyed goods have been soaped, 
and is again followed by one or more soapings, so that it 
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may be regarded as a part of the clearing process. The 
agent employed is stannic chloride (ozymnriate of tin) 
dissolved in warm water, or sometimes, though less ad- 
yantageonsly, snlphurio acid. 

Cntting serves not merely to remove any excess of 
colonring matter, but to brighten and to modify the 
tone of what remains. It is a process of considerable 
delicacy. 

Reserved Style. 

This is a farther modification of the madder style. 
Goods are dyed with any madder shade, but certain spots 
are left white, and after the dyeing these may be wholly or 
in part filled up with greens, bines, yellows, <&c., in the 
steam style. 

A still greater range of variety may be produced as 
follows : — There is blocked upon the dyed goods a " reserve 
paste," very similar to the "acids" already mentioned 
under the madder style. The following is used in the case 
of a red or a black dye: — 

Lime-juice at 50® Tw. . . . 3-L quarts. 
Soda-lye at 70® Tw . . . 2i „ 

Boil, and meantime mix separately — 

Pipe-clay 14 lbs. 

Boiling water .... 3^ quarts. 

When thoroughly incorporated, add — . 

Oum Senegal water (at li lb. 

per quart) .... 4 quarts. 

Mix both liquids, and let boil together for twenty 
minutes. 

For cases where purples occur, the reserve paste is 
mixed thus : — 

Lime-juice at 60® Tw. ... 1 gallon. 
Soda-lye at 70® Tw. ... 3 quarts. 
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1 gallon. 



T » 



Boil and add — 

Pipe-clay 12 lbs. 

worked np with — 

Ghim Senegal water (6 lbs. per 

gallon) ..... 

Boiling water .... 

It will be understood that the piece upon which these 
pastes are applied is not necessarily a self-red, black, 
purple, <&c., but may have a design in reds, chocolates, 
purples, and blacks, with white spaces. 

When the reserve space is dry, a small design in drabs, 
olives, sagep, Ac. ("covers,") may be applied with the 
machine. The goods are next dunged and dyed with a 
variety of wares, bark, cochineal, the woods, Ac. Where 
the reserves were printed on the original madder colours, or 
the white spaces, the covering colours will not have taken, 
efifect. Steam or pigment colours may further be blocked 
in the whites if any have been left. 

As specimens of the colours for " covering " the follow- 
ing may be taken : — 

Chocolate. 



Red liquor at 15^ Tw. 
Black liquor at 24« Tw. 
Light British gum . 
Flour 

Drab 

Black liquor at 24^ Tw. 
Red liquor at 20® Tw. 
Light British gum « 
Water 

OUve 

Red liquor at 18® Tw. 
Light British gum • 
Black liquor at 8® Tw. 



1|. gallons. 

1 quart. 

2 lbs. 10 ozs. 
l4 ozs. 



1 quart. 

1 „ 
24. lbs. 

5 quarts. 



^ gallon. 
2i. lbs. 
^ gallon. 



\ 
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Sage Qreen. 

Red liqnor at 9^ TV. . . ,2^ galls. 
Black liquor at 12** Tw. . . .1 quart. 
Light British gum . . . , 4i lbs. 



Padding Sttlb. 

This style is a still further modification of the principle 
of dyeing upon mordants. The "colour," for the most 
part red liquor or black liquor, or the two in mixture, is 
not printed upon some particular portions of the cloth, 
but is applied to the whole surface by means of the padding 
machine. The next step is the drying process, which is 
effected in a so-called padding-flue, an arched chamber of 
masonry heated from below, and provided with ventilators. 
Into this vault, which is about 35 yards long, by 4i high 
and 5 broad, the pieces enter after passing twice through 
the padding machine. The processes of padding and flue- 
diying are generally repeated twice, after which the design 
is produced by printing on an acid discharge which removes 
the mordant whenever it is applied. In composition these 
discharges much resemble the "acids " used in the madder 
siyle, consisting, e.gf., of: — 

Lime juice, at 28® Tw. . . • 1^ E^^^* 
Bisulphate of potash . . .24 ozs. 

Dissolve, strain, and thicken with 24 ozs. starch. 

The next step is ageing, after which follows the dunging 
to remove the thickenings. It is usual to dung for the 
first time (BO-cMed fly-dwuging) at 212° F., then wash and 
give a second dunging at a lower temperature, say about 
160® F., for thirty minutes. They are again washed, dried, 
and singed to insure a perfectly smooth surface, and are 
then dyed with mixtures of wares, among which madder 
(now alizarine) always forms a main ingredient. Where 
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the acid discliarge has been printed on, the dye does not 
attach itself, and the result is consequently a white design 
npon a red, purple, &c^ ground. It is of course possible to 
vary the effect by blocking in steam or pigment colours in 
these white spaces, or the process may be so arranged that 
a yellow design is produced instead of a white, as will be 
shown below. 

The dyeing process is generally conducted as follows : — 
The pieces are first run in the cold dye-beck for a short 
time, and the heat is very gradually raised. 

The goods are afterwards rinsed, washed, cleared once 
or twice by boiling with bran, washed, and dried. The 
clearing process can be much abridged since pure alizarine 
has come into use instead of madder root. 

If a yellow is to be produced in the spaces where the 
acid has been printed on, the goods after madder-dyeing 
and branning, <&c., are again padded with red liquor, aged, 
dunged at a low temperature, say 120^ F., washed, and 
dyed with bark-liquor also at a low temperature, again 
washed, and dried. The yellow colour of the bark attaches 
itself to the whites, giving the reds a more fiery tone. 
This process would not, of course, give desirable results if 
the ground colour were purple instead of red. 



Discharges on Turkey Beds. 

This style, the last of the general methods of applying 
the madder-colours, was at one time exceedingly popular. 
The pieces are first dyed a Turkey red. The design is 
then printed in discharges which agree chiefly in contain- 
ing one or more organic acids. If the design produced is 
not to be white, appropriate pigments or compounds of lead 
are mixed with the acids. The goods are then taken 
through a solution of bleaching powder (chloride of lime). 
The result is that where the acids have been printed on, 
chlorine gas is liberated, which destroys the Turkey red. 
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leaving in tlie simplest cases a white design npon a fall red 
gronnd. If pigments have been printed in along with the 
acid discharge, thej mnst, of conrse, be of a nature not 
affected by chlorine. 

As an instance of a common white discharge for this 
style we may take the following : — 

Tartaric acid solution, at 62** Tw. . 1 quart. 
Acetic acid at 6® Tw. . . . 1 „ 
Thicken with light British gum . 82 ozs. 

The chloride of lime liquor, or as it is technically called 
the *' decolouring vaty^ generally contains 1 lb. chloride of 
lime per gallon of water. It must be quite free from lumps 
and undissolved portions, which would occasion an irre* 
galar action. The cistern containing it is fitted with 
rollers fixed in a movable frame, one at the top and the 
other at the bottom of the liquid. The printed goods are 
made to travel through the bleach at the rate of 28 yards 
per three minutes ; they then pass between a pair of nip- 
ping rollers and into water, where they are rinsed, and 
next washed. If a yellow or a green is to be produced in 
the discharged parts, as in the following examples, the 
pieces after being rinsed from the decolouring vat, are 
made to traverse a cistern of weak bichromate of potash, 
at about 4i^Tw. Next they are taken through weak 
muriatic sours, rinsed^ washed, and dried. 

For a yellow discharge mix : — 

Lime-juice at 60® Tw. . . .2 quarts. 
Tartaric acid • . . • .2 lbs. 
Kitrate of lead . . . • 2 „ 

Dissolve and thicken with : — 

Pipe-clay ..... 24 ozs. 
Gum Senegal . . . . , 1^^ lb. 

If for machine work, starch must be used instead of the 
pipe-clay and gum. 
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Blue Bischcarge. 



4|. lbs. 
8ozs. 
3 quarts. 
2 lbs. 
2 lbs. 
lib. 
2 ozs. 



Tartaric acid . 
Oxalic acid 

Water .... 
Yellow pmssiate of potash 
Copperas 
. Starch .... 
Gum tragacanth . 

Ore&n discharges are made by combining the blue and 
the yellow, and of course using the chromate bath. 

In this style it is necessary to dry the pieces well before 
passing them into the chloride of lime vat, and to keep it 
well stirred up. 



Indigo Blues. Dip Blues. 

The indigo blues, or as they may be called vat colours, 
are the last of the great class known by the Germans as 
Kessel'fasrben, where the entire piece is submitted to a 
dyeing process. But as indigo in the vat is a substantire 
colour which attaches itself to the fibre without the aid of 
a mordant, this style cannot be classed as a case of dyeing 
* upon mordants. Its general characteristic is a blue ground 
upon which designs are obtained by means of resists and 
discharges. 

In the simplest form this style consists in a deep blue 
ground with white figures. This effect may be obtained 
by printing upon the calico a " reserve " of the following 
character : — 

Blue-stone . .... 5 lbs. 

Water 2 galls. 

Dark British gum . . . • 4 lbs* 

Flour 18 lbs. 

If the reserve is to be applied with the block instead of 
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inih the maclime, pipe-claj along with a little gnm maj 
be need as a thickener. 

When this reserve paste has been printed on, the pieces 
ore vatted np to shade, after being previously hung up for 
about forty-eight hours in a slightly damp atmosphere. 

If only pale blue shades have to be resisted, the following 
mixture will shade the character of the reserve paste to be 
used : — 

Dissolve dark gum substitute . . 32 lbs. 
In water , . , • , ' ^i galls. 

Boil, and add : — 

Soft soap . . » . .8 lbs. 

Let cool, and add : — 

Sulphate of zinc . . . .241 lbs. 
BoUing water . . . .' .2 galls. 
Nitrate of copper at 80® Tw. . . 1 gall. 

A slight variation in the composition of the reserves 
renders it possible to produce yellow or orange, and conse- 
quently green designs upon the usual blue ground. Thus 
for a yellow take : — 

Blue-stone . . . . .5 lbs. 
Nitrate of lead . . . • 5 „ 
Water 2 quarts. 

When dissolved thicken with : — 

Flour 8 lbs. 

Paste sulphate of lead . . . -^ gall. 

The paste sulphate is the sediment left after preparing 
red liquor with acetate of lead and sulphate of alumina. 
It is generally set aside for such purposes. 

Orange* 
A solution of basic sugar of lead (subacetate of lead) is 
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used instead of the water mentioned in tlie receipt for 
yellows. It is made by dissolving sngar of lead in water, 
stirring in by degrees half the weight of litharge, letting 
settle in a covered vessel to exclude carbonic acid, and 
drawing off the clear for use. 

After this yellow resist is printed on, the goods are 
vatted to the intended shade, taken through vitriol sours, 
washed, and winced for ten minutes in a cistern of bi- 
chromate of potash at 100** F., containing i lb. per 8 gal- 
lons. Wash well, take through muriatic acid at i° Tw., 
containing ^ lb. oxalic acid per 8 gallons. Wash, and dry. 

In case of orange the process is the same; but after 
passing through the muriatic sours, the pieces are further 
taken through the following raising or brightening 
beck:— 

Bichromscte of potash . . • • 20 lbs. 
Lime, just slaked .... 7 lbs. 
Water 60 galls. 

Heat to 180^ F., run pieces through till the orange is bright, 
wash, and dry. 

For a green design print on the reserve as given above 
for yellows ; vat to shade. Take through weak vitriol sours, 
and through chromate, but not through the muriatic oxalic 
sours, as directed under yellows. 

If it is desired to produce a design in white and dark 
blue upon a light blue ground, the parts that are to come 
-out a dark blue are printed with "bronze salt" (sul- 
phate of manganese) or muriate (chloride) of manganese, 
thickened with dark gum substitute. After printing and 
drying, the pieces are taken through soda lye, washed, and 
then winced through a clear solution of chloride of lime at 
2** Tw., till the design appears entirely and regularly 
brown. The goods are then ^ried, and the whites of the 
design are printed on with the proper reserve as above 
mentioned. They are then limed, vatted to shade, aired to 
bring up the blue, washed, taken through muriatic sours 
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at -|-° Tw., to which has been added a small proportion of 
tin crystals, again washed, and dried. A dark bine ap- 
pears where the indigo has been deposited over the manga- 
nese gronnd. 

From the examples given it will be easily seen how 
varied effects may be produced in this style by the combi- 
nation of yellow, orange^ green, and white with one or two 
shades of blue. 

The vat generally used is the ordinary copperas vat. It 
will be, of course, understood that in the whites steam 
colours of any kind may be afterwards blocked in. 

As instances of discharge effects on a vat blue ground, 
the following may be taken : — 

Bed and white discharge (Steiner's process). 

Vat in 6 to 8 dips. 

Steep in bichromate of potash at 4|^ ozs. per 1|- pint 
water, and dry on rollers in hot flue, avoiding the sun. 
Print on the following : — 



White discharge. 

Water 

White starch 


7 pints. 
. 2 lbs. 8 ozs. 


Boil, and add when lukewarm — 




Tartaric acid 

Oxalic acid .... 


• 2 lbs. 3 ozs. 
21i- ozs. 


dissolved in 1|^ pint water. 




Bed discharge. 

Red liquor • • • . 
White starch . . • 


28 pints. 
17 j. lbs. 



Boil, let the one half grow cold, and add — 

Oxalic acid .... 7 lbs. 10 ozs. 
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Then add the other half of the hot mixture to finish the 
solution of the oxalic acid. 

The red liquor nsed is made by taking alum and ace- 
tate of lead, 2 lbs. 3 ozs. each, and dissolving in S^ pints 
water. 

These discharges are printed on with a two-colonr 
machine, dried not too strongly, aged in hot, bnt not moist, 
air, and the next morning dunged with — 

Neutral arseniate of soda . . 6 lbs. 9 ozs. 
Chalk . . . . . 27 lbs. 5 ozs. 
Water . . . . . 1,750 pints. 

Pass slowly through at a simmer, so as to ke^ the 
chalk from settling. On leaving the dung cistern, nip 
strongly between rollers covered with cloth. After the first 
five pieces have passed, feed the beck with ll- oz. arseniate 
of soda, and a little chalk per piece. Cleanse, and dye up 
with alizarine, adding quercitron bark and woods if re- 
quired ; pass through boiling bran. It must be noted that 
the oxalate of alumina formed in preparing the red is very 
hygrometric, whence the necessity of having the pieces 
perfectly dry before dunging. 

Instead of the red discharge directed above, the follow- 
ing may be used : — Dissolve oxalic acid in hot white starch 
paste, and, when cold, add perchloride of tin (stannic 
chloride or oxymuriate of tin). Print, and do not dry very 
strongly. Dung in chalk and silicate of soda, or chalk 
alone. Wash, and dye up with alizarine. 

Orange discharge on Dark Vat Blues, 
After vatting, print on — 

Water Z^ pints. 

White starch .... 14 ozs. 

Sugar of lead . . . . 4i lbs. 6 ozs. 
Precipitated manganese . . . 6 lbs. 9 ozs. 
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The precipitated manganese is obtained as follows : — 

Water ...... 5|. pints. 

Cliloride of lime at 20° Tw. . . Si pints. 

Then add— 

Water ...... 2^ pints. 

Chloride of manganese at 224° Tw. . li. pint. 
Muriatic acid . . . . I4. oz. 

This precipitate, which should be of a deep brown, is 
washed with water by decantation three or four times, and 
filtered. The pieces, after printing, are taken through 
muriatic sours at 8° Tw. ; then into weak copperas water ; 
then into lime-water, steeped in bichromate of potash ; and 
finally raised with chlorite of lime at a boil. 

It is to be noticed that the colours produced by indigo 
upon cottons, whatever may be the process employed, are 
dull and unpleasant. Hence this style and all its modifica- 
tions have fallen into disuse, except for low qualities of 
goods. We must, however, remember that the recent re- 
searches of Professor Baeyer on artificial indigo open up a 
prospect of the preparation of substitution derivatives of 
indigotine (indigo blue) no less fast than the original 
colour, but at the same time brighter. Herein, in the 
writer's opinion, and in the production of indigo-blue on the 
fibre (see China-blue style), lies the great technical signifi- 
cance of Professor Baeyer's investigations. 

A modification of indigo work is the so-called Lazulite, 
neutral, or lapis style. In this process mordants (" colours "), 
as in madder work, are printed in along with reserves, and 
the goods are vatted. The colours resist the vat, and may 
be afterwards dyed up with alizarine, &c. There are here 
two cases : sometimes colours for red, black, <fec., are 
printed with a reserve white which has merely to resist the 
blue of the vat, and, secondly, the madder dye has to be 
resisted as well as the vat. 

The lazulite style is at present in very little request ; 

s 
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but as the process is instrnctive, and as fasbion may reyiye 
it at any moment, it shonld not be overlooked. 



White Besistfor Block and Cylinder WorTc, 



Water .... 

■ 

Lime-jnice at 53° Tw. . 


5i- pints. 
. 6 lbs. 9 ozs. 


Pipe-clay . 


11 lbs. 


Mix separately ; — 




Water .... 
Lime-juice at 53® Tw. . 


5i- pints. 
. 4 lbs. 6 ozs. 


Corrosive sublimate 


3 lbs. 13 ozs. 


Calcined starch 


11 lbs. 


Lard .... 


12i- ozs. 


Oil of turpentine . 
Muriate of zinc at 98° Tw. 


6|- ozs. 
3i, lbs. 


Mix and boil. 





Red Resist for Block and Cylinder Work. 



Red liquor . 
Verdigris 
Pipe-clay 
Lard . 
Turpentine . 

Dissolve separately: — 

White arsenic 
Red liquor . 

Mix also apart : — 

Red liquor . 

Gum Senegal 

Muriate of zinc at 98° Tw. 

Extract of logwood at 7° Tw. 



7 pints. 

64. ozs. 

9 lbs. 13 ozs. 

4^ ozs. 

4^ ozs. 



121- ozs. 
5^ pints. 



31. pints* 
3^ lbs. 
174. ozs. 



9> 



1 
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Incorporate these tliree portions with, the aid of heat, 
stram, and print. The author, M. A. Schnltz, directs the 
mixture to be ground for twelve hours before using. 



White Lapis "Resist for Heavy Patterns. 

"Water ...... 7 pints. 

Arseniate of soda . . . . 3 lbs. 5ozs. 

Corrosive sublimate . • . 11 1- ozs. 

Dissolve with heat. 

Put separately in a larger pan : — 
Pipe-clay .... 6 lbs. 9 ozs. 

Gradually add three-quarters of the above solution 
whilst the clay is being beaten up. Stir well, and add the 
rest of the solution ; stir well again after the addition, and 
mix separately: — 

Rosin ll|-ozs. 

Fine grease ..... 11|. ,. 

Melt together and heat to a boil, and stir into the above 
mixture; stir again, and add: — 

Gum water (containing 6 lbs. 9 ozs. gum) 6^ pints. 
Add water , . . . 1|: „ 

Heat to 140** — 158<* F., and strain when cold. Add a 
little extract of indigo to sighten. 

Bed Besistfor Heavy FaUerns, 

Water ..... 7 pints. 
Alum ..... 5 lbs. 7oz. 
Sugar of lead .... 3 lbs. 13 ozs. 

Put separately in a large colour pan : — 
Pipe-clay 6 lbs. 
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Beat np with. tHree-fonrths of the above solution, and 
considerable time before adding the rest add : — 

Bes« verdigris 

Previously soaked in — 

Water 

Extract of St. Martha-wood 



61. ozs. 



23 fluid ozs. 



at 6f « Tw. 



17i fluid ozs. 



174. ozs. 
34: „ 



Melt separately : — 

Fine grease • • • • 
Resin • . • • • 

Boil up in a small pan and pour briskly into the colour, 
stir well, and add gum-water (containing 3^ lbs. gum) 
3 pints. 

Heat to 140" — ISS"* F. for half an hour, and strain when 
cold. 



Puce Lapis Eesist 

Red liquor at 121. Tw. 
Black liquor at 21^. Tw." . 
Sal-ammoniac 

Heat a little, and add: — 

Blue-stone .... 
Heat again, and add : — 

Verdigris . . . . 

Add by degrees : — 

Pipe-clay .... 

Gum- water (containing 5 lbs. 

7 ozs. gum) .... 
Water ..... 



7 pints. 

H ,, 

6l ozs. 



8-1- ozs. 



S^ ozs. 



4 lbs. 6 ozs. 

4 pints 7 ozs. 
17 ozs. 



Catechu La^ Eesist, 



Water 

Pale catechu . 

Bine verdigris . 



4 pints 7 fluid ozs. 



19^ ozs. 
43 
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Boil for fifl^en minates ; cease boiling, and add : — 
Acetic acid (containing 40 per 

cent of tlie glacial acid) . I74. ozs. 

Sal-ammoniac . , ^^ » 

Work np in anotlier pan 4 lbs. 6 ozs. pipe-clay witi the 
above mixture, and stir well, BoU separately : — 

Grease 9|.ozs. 

Resin 5|.oz3. 

and poor it into tbe colour. Add lastly : — 
Gnm-water (containing 6 lbs. 

9 ozs. gum) .... 6^ pints. 

Lapis Blacl: 

Black liqnor at ISi" Tw. . . 62J. pints. 

Water 52j. „ 

White starcli . . ' . . 17^ lbs. 

Boil for an hour, and add : — 

Common verdigris ... 2 lbs. 3 ozs, 
Previonsly disaolTed in ; — 

Acetic acid ' . . . . 3^ pints. 

Boil for fifteen minates. This black keeps eight days. 

In printing lapis resists witb the machine, the mercuiy 

of the corrosive sublimate, where present, whitens the 

copper cylinders, a part of tbe sublimate being decomposed. 

The printing is done with rollers which are very deeply 

engraved. The pieces are afterwards aged at a heat of 

95° F. with the wet-bnlb thermometer at 89° P. 

They are next dried for twelve hours at 76° F. This is 
a very important part of the process, since if tbe pieces re- 
mjun damp the colours are soaked through and resist Iho 
indigo very imperfectly. 

They are then vatted to ike desired shade, washed for 
a quarter of an hour in a current of water, and fly-dunged 
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in folds for thirty minntes in a cistern at 140* F., with four 
pails of dung and 15|. lbs. chalk per six pieces. Wash, 
and dnng again in the same manner, bnt withont chalk. 
Wash again. 

The next step is the dyeing, formerly done with garan- 
cine, associated with other colouring matters as may be 
required, such as lima- wood, sapan, bark, sumac, &c. Arti- 
ficial alizarine now takes the place of garancine. 

After washing till the pieces give off no more colour, they 
are taken, if needfal, through chloride of lime at -** Tw. 
Wash, dry, and block in yellows if they occur in the de- 
sign. Age for twenty-four hours at 86® F. with the wet- 
bulb thermometer at 80® F. Wash, dry, and finish. 

The following process is in use at Rouen. The pieces 
are vatfced, steeped in bichromate of potash, and dried in 
the hot flue or on steam plates. The following discharge 
is then printed on : — 

Red liquor at 14® Tw. • • 1|. pint. 
White starch • . . . * 5i- ozs. 
Oxalic acid . . • . *^i 9j 

After printing, take through ammonia water, dung, and 
dye with alizarine. Of course steam^ spirit, or pigment 
colours may be blocked in. 

Mr, J. Lightfoot, the discoverer of aniline black, in- 
vented a very interesting manner of applying indigo in 
combination with the madder colours (Patent Specification 
No. 3668, Dec. 26th, 1867). 

The inventor takes dry indigo, ground and prepared, 
li lb., or if a moist ground indigo is used, such a weight 
as may contain that weight of dry indigo ; tin crystals 
1-i. lb., caustic soda at 30® Tw., or caustic potash, at 40® Tw., 
1 gallon. These ingredients are put in a colour pan and 
raised to a boil ; in half an hour a gallon of boiling water 
is added, and the mixture is let stand till quite cold. Three 
gallons of cold water are next added, in which has been 
previously dissolved 4. lb. sugar. He then adds 2-1. pints of 
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muriatic acid at 32® Tw., and 1 pint ordinary sulphuric acid 
diluted with an equal measure of water, and le t stand till clear 
and quite cold ; or else 3 quarts of acetic acid at 8® Tw. 

A precipitate of indigotine may also be obtained by a 
mixture of i pint double muriate of tin at 120° to half the 
quantity of acid mentioned above. Acetic acid alone is, 
however, preferable to all other agents for this purpose. 
The precipitate of indigotine (indigo blue) thus obtained 
is filtered through a deep, cone-shaped filter, so that the 
smallest possible surface may be exposed to the air. The 
quantity of pulp from the above proportions should, when 
filtered and drained, be 1 gallon. 

For a blue printing colour Mr. Lightfoot mixes 4 galls. 
of the above pulp, and 14 lbs. powdered gum Senegal, 
stirring till dissolved, strains, and prints. 

For a green he takes 4|. galls, of the indigotine pulp, 18 
lbs. ground gum Senegal, which is stirred in till dissolved ; 
11 lbs. nitrate of- lead and 11 lbs. white sugar of lead, 
both ground, are added, the mixture stirred till all the 
ingredients are dissolved, and strained. 

The blue and green just mentioned and the usual iron 
and alum mordants as used for madder work are printed 
on the pieces, which, after cooling, are aged for a night. 
They are then fixed by passing through silicate of soda at 
8° Tw., or silicate of potash at 12** Tw., to which 1 oz. 
powdered chalk is added per gallon. This dunging bath 
is heated to 90** F., and is used in a cistern fitted with 
rollers at top and bottom, through which the pieces pass at 
the rate of 25 yards per minute. After this process they 
are winced in a tank of cold water, fitted with a reel fixed 
about four feet above the surface, thus rendering the indi- 
gotine attached to the fibre perfectly blue. If the green 
mixture has been used, the pieces are passed into a cistern of 
bichromate of potash containing 1 oz. of the dry salt per 
gallon of water at 100** F. for five minutes, and are then 
washed. Then follows the second dunging for twelve to fif- 
teen minutes in a cistern of cow-dung and water atlOO**. The 
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pieces are next washed imd are then ready to be dyed 'with. 
madder, or any of its preparations or derivatives, cocluneal, 
mixtures of alizarine with enmac and bark, &o. They are 
subsequently treated in the ordinary manner, the grounds, 
if soiled, being cleared with weak chloride of lime. 

By this process beautiful furniture prints can be pro- 
dnced. 

The Bkokze Style, generally known on the Continent 
aa the Bistre siyh, is at present in abeyance. Its charac- 
teristic feature is a deep blackish ground, produced by 
means of the hydrated pcrozide of manganese, upon which 
. a variety of discharge colonra are afterwards printed. The 
firat operation is to pad the pieces in a solution of bronze 
salt (sulphate of manganese or chloride of manganese), at 
abont 80° Tw. They are nest dried and padded twice in 
eoda lye, the first time at 24° Tw., and the second at 12° 
Tw. The purpose of this treatment is to decompose the 
bronze salt and deposit oside of manganese upon the fibre. 
The pieces are next winced in water, and then in solution 
of chloride of lime at 2° Tw. This operation converts the 
oxide of manganese upon the fibre into hydrated peroxide, 
find is contianed until the cloth appears of a uniform brown. 
After washing in water and drying, the design is printed 
in colours which discharge the brown and leave white, or 
yellow, blue, gi'een, pink, i&c, in its place. As instances 
of the colours used, may be mentioned : — 

While. 

Light gum substitute . . 4 lbs. 
Water 4 quarts. 

Dissolve at a boil, and add — 
Double muriate of tin at 120° Tw, 2 quarts. 
Tartaric acid .... 4 lbs. 
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Liglit Bed, 

Peachwood liqndr at 12** Tw. . 4. gallon. 

Bine-stone . . . • 1 oz. 

Sal-ammoniac . . . . 1 oz. 

Starch * . . . . 1 lb. 

Dissolve at a boil, and add — 

Permnriate of tin (stannic chlo- 
ride) at 120° Tw. . . . 4 fl. oz. 

Two parts by measure of this colour are mixed for use 
"with one part double muriate of tin (stannous chloride) at 
120" Tw. 

The object of the proto-salt of tin in all these cases is to 
reduce the peroxide of manganese to a protoxide, which is 
then dissolved bj the acids present, and washed awd^j, 
whilst in every case save white, another colour is deposited 
in its stead. 

Bliie, ' 



Yellow prussiate of potash 
Water . . . • 
RtArch .... 


• 
• 


74. lbs. 
48 quarts. 
20 lbs. 


Light gum substitute 


• 


12 „ 


Boil till dissolved, and stir in — 






Tartaric acid . 


• 


24 lbs. 


Oxalic acid 


• 


12 ,, 


Kitrate of iron 


• 


2-J. quarts. 


When about to be used 5 measures 


of this mixture are 


added to 3 measures double muriate of tin at 120** Tw. 


Yelloio, 






Kitrate af lead . • 


« 


10 lbs. 


Light gum substitute 
Water .... 


• 
• 


8 „ 

2 gallons. 
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Boil till dissolved, and stir in — 

Tartaric acid . . . • 8 lbs. 

For nse, one measure of donble muriate of tin at 120^ 
Tw, is mixed with three measures of the above colonr. 
This colonr requires to be followed up with bichromate of 
potash, as will be shown below. 



Green. 



Blue, omitting the tin . • 1 gallon. 

Yellow, do. do. 

Double muriate at. 120° Tw. 



I 



if 



BlacJc, 

Copperas • . . • l^: 11>. 

Logwood liquor at 8° Tw. . 2 gallons. 

Water 2 „ 

Starch . . . . . 3 lbs. 

Boil till dissolved, and stir in — 

Nitrate of iron at 80® Tw. . 1 pint. 

The black requires no proto-salt of tin, since here the 
object is not to remove the brown peroxide of manganese, 
but to top it with a darker colour. 

After printing the pieces are allowed to hang for a 
short time, well rinsed, taken through milk of chalk, again 
through water, and in case of greens and yellows, through 
bichromate of potash at 4P Tw. They are next washed 
and dried. 

This style has undergone no recent improvements, and is 
described as it was practised twenty years ago. Should it 
again become fashionable, it would admit of many modifi- 
cations. 
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China Blue Style. 

Tina style consists in the production of indigo bine 
patterns on a white ground. 

Probably the best method of preparing and applying the 
indigo is that based upon the " hydrosulphite " process of 
MM. Schlitzenberger and De Lalande. To prepare the 
hydrosulphite of soda, zinc turnings or filings are placed 
in a covered vessel, and there is poured upon them a solu- 
tion of bisulphite of soda at 54® Tw. The vessel must stand 
for at least an hour, and the contents should be well stirred 
up three times. The liquid which marks 60** Tw, is run oflT. 
The zinc remaining in the vessel is then covered with water, 
which must be poured away when fresh bisulphite is to be 
introduced. From time to time the zinc requires to be re- 
newed, as every 2 lbs. 3 ozs. of the bisulphite of soda in- 
troduced, dissolves away about 1-|. oz of the metal. Next 
pour into a closed vessel 12 ozs. milk of lime, containing 
per 11. pint, 7 ozs. quicklime, and 2 lbs. 3 ozs. of the " hy- 
drosulphite," as prepared above. Stir well, and cool to 
prevent rise of temperature. The mass should have an 
alkaline reaction. ' When it is to be used, the contents of 
the vessel are thrown upon a linen filter, in which the re- 
sidue is afterwards pressed. The clear liquid stands at 
35® Tw. 

To reduce the indigo, 4 lbs. 6 ozs. good Bengal indigo are 
ground up in the ordinary manner, using water enough to 
make up 35 pints. This is placed in a boiler, made up with 
water to 100 to 140 pints, and 11 lbs. 9 ozs. soda-lye at 
49® Tw. and 30i. lbs. hydrosulphite are added. The mix- 
ture is then heated for fifteen to twenty minutes, up to 
168® F. Then 6i pints of muriatic acid are poured in through 
a long-necked funnel reaching to the bottom of the vessel, 
which should be placed in the open air or under a good 
draught-hood. If the liquid has a faintly acid reaction the 
decomposition is complete, and the whole is poured into a 
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yat capable of holding 140 qnarts, Mrhich is then filled np 
Ydth water. The next morning the liqnid standing above 
the precipitate is rnn off throngh plng-holes in the side of 
the vat tUl the bottom is only covered to the depth of 2i. 
inches. The vat is then again filled np with water, to 
which "I: per cent, by measure of a saturated solution of the 
hydrosulphite has been added. The next day the water is 
again ran off, and the sediment is thrown npon a filter 
and washed. When completely drained, we obtain for 
every 2 lbs. of indigo originally employed, 7 lbs of a stiff 
paste. To preserve this paste it is suspended in gum- 
water. For this purpose take 7 lbs. of paste, and mix it 
with 20 lbs. of thick gum- water. Thus we obtain 27 lbs. 
of gum -water, containing 2 lbs. indigo. M, 0. Gros- 
Kenaud names this mixture hleu-gommey and he prefers for 
this purpose gum Senegal, as starch, British gum, and 
tragacanth do not give satisfactory results. 

Direct printing colours may be made up, however, with- 
out the use of hleu-gomme as follows : — 

Put in a colour-pan 8 lbs. 3 ozs. indigo, ground in water 
so as to take 58 pints of liquid. Heat, and add : — 

Ground gum . . . • 6 lb. 9 ozs. 
Dissolve, and add; — 

Saturated hydrosulphite . .11 lbs. 

Milk of lime .... 154- fl. ozs. 

containing 7 ozs. lime per 1|. pint. Heat for twenty minutes 
to 158*>F., cool down to 104** F., and add: — 

Saturated hydrosulphite . . 3^ lbs. 
Milk of lime . • . . 15|- ozs. 

The yield is 30 J lbs. colour. 
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Cohur made up ivith lleu-gomme. 

Blen-gomme . • • « 

Acid hydrosulphite 

Milk of lime .... 

Saturated hydrosulphito 

Water or gum- water . 



20 lbs. 

31- lbs. 

Si,, 

2 „ 



Colour . 36 lbs. 

Heat in a water bath to 86^—95^ F. 

These colours must always be printed warm, at about 
90° F, Nor must they be used too soon after being mixed. 
Those* colours give the best results which show a slightly 
greenish colour till the next morning: 

After printing, the pieces are spread out over-night to 
air, or, if needful, they may be at once taken through a 
"weak chrome beck at a hand-heat. In either case they are 
thoroughly well rinsed, washed, and soaped, for thirty to 
forty-five minutes at 122® to 148** F. If the whites are 
not good they are passed through a chemic bath (chloride 
of lime) till clear. If the hydros ulphite blue is printed 
along with other colours, the pieces may undergo the pro- 
cesses needful for such colours without any regard being 
paid to the blue. Passing through caustic soda, vitriol-sours, 
chrome, warm, cold, or alkaline, silicate of soda, phosphates 
of lime and soda, cow-dung, &c., has no efiect upon the 
hydrosulphite blue. Hence, e.g., it can be combined with 
alizarine work without any difficulty. 

It may be remarked that MM. Schiitzenberger and De 
Lalande have assigned their British patents for the hydro- 
snlphite vat process to Messrs. Reid, Halliday, and Sons, 
of Hudders field, who, we believe, supply the hydrosulphite 
of Hme, and, if required, the indigo-paste. 

It must be remembered that some writers in this country 
call the "hydrosulphites" of Schiitzenberger andDe Lalande 
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"hyposulphites," whilst the substances which formerly 
bore that name rank as " thiosulphites." 

Blues printed with the hydrosulphite process can be 
combined with aniline black, naphthjlamine puce, chrome 
orange, spirit or chrome catechu, alizarine red, lilac and 
puce, discharge reds with a blue ground, and discharge 
whites with a blue ground. 

Fast blues may also be printed upon cotton and linen by 
means of "Gutbier and Goetzes' concentrated vat," a liquid 
supplied direct to consumers by the inventors, who have 
not made known the process by which it is prepared. The 
printing colour is obtained by thickening the " concentrated 
vat " with gum or dextrine, and adding to the mixture a 
sufficient quantity of "solution." The printing is con- 
ducted in the air with the ordinary machine, and oxidation 
is said to be so kept down that the colour in the trough 
of a machine after working for an hour still remains yellow, 
whilst the indigo is fixed and oxidized at once as printed 
on. Fast blues can be produced in this manner along with 
most other styles, such as madder work, aniline black, 
catechu, pigments, &c. 

Pointing with Artificial Indigo, 

This process is, strictly speaking, the production of in- 
digotine upon the fibre. 

A standard is made by mixing well 4 lbs. propiolic acid 
paste (equal to 1 lb. dry propiolic acid) and 1 lb. borax in 
fine powder. The mixture first liquefies, and then turns 
stiff. Add 3 quarts white starch thickening (wheat starch), 
mix well, and strain. 

To make up the printing-colour, take the above standard 
and immediately before printing dissolve in it li- lbs. xan- 
thate of soda, and stir well. 

For lighter shades reduce the above colour with the fol- 
lowing : in 1 gallon white starch paste dissolve 1 lb. xan- 
thate of soda. 
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Print and dry as usual. The pieces must not come in 
contact with the drying cylinders, or be heated to above 
212** F. The indigo bine is best developed by allowing the 
printed goods to remain for forty-eight hours in a dry 
atmosphere, and at a common temperature. Damp air 
should be as much as possible excluded until the colour is 
fully developed. Then the goods may be passed through 
the ageing-machine, or steamed at a low pressure if such 
treatment is needed for fixing any other colour or mordant 
printed on along with the indigo-blue. 

After the blue is developed, the pieces are first thoroughly 
washed in the machine, and then boiled in a solution of 
hyposulphite of soda, 1 lb. to 10 gallons water, for half an 
hour, in order to drive off a smell which otherwise clings 
to the goods. 

Clear in a soap-bath at a heat 104*^r., wash, dry, and finish. 

Wheat starch gives the best results as a thickener ; next 
follows gum tragacanth. The colour is considerably re- 
duced by using gum Senegal, dark British gum, or calcined 
farina as thickeners. 

Instead of borax there may be used, though less satis- 
factorily, 1 lb. to li lb. acetate of soda. 

The standard keeps unchanged for any length of time, 
but when mixed with its full proportion of xanthate l)f soda 
it gradually loses strength after a few hours. 

Propiolic acid may be printed along with aniline black, 
catechu browns, and drabs, and with alumina and iron 
mordants for alizarine colours. 

After the indigo-blue is fully developed, the mordants are 
fixed in the ordinary manner, dyed with alizarine, padded 
with alizarine oil, steamed, and otherwise treated as usual. 

Indigo-blue, whether natural or artificial, is injured by 
prolonged steaming at high pressure. Hence only such 
colours can be worked along with propiolic acid as can be 
fixed by short steaming at a low pressure. 

Another process is to dissolve 2 lbs. xanthate of soda in 
1 galloil cold water. Pad the goods in this liquid, dry. 
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print with standard, and then treat as above directed. The 
pieces maj also be first printed with xanthate of soda, and 
then covered with standard. (See paper read hj Prof. 
Bdscoe, F.R.S., before the Royal Institutiop, May 27th, 
1881.) 

Steaming Pkocess. 

In the so-called steam and pigment styles the fixation of 
the colonrs is efiected chiefly by their being exposed to the 
action of steam in a suitable apparatus. Of this there are 
two distinct kinds, each of which has its advocates. 

The steam-column is a cylindrical case of sheet copper, 
generally about forty-four inches in length, by from three 
to five in diameter. It is punctured all over with holes of 
about one- sixteenth of an inch in diameter, and placed at 
about a quarter of an inch apart from each other. It is con- 
nected below with a pipe, leading to a steam boiler, and 
fitted with a cock for turriing steam on and ofi" as may be 
required. At the bottom of the cylinder is fixed a circular 
plate about ten inches in diameter, traversed by the afore- 
said steam-pipe, and serving to keep the pieces in their 
place when folded round the column. Sometimes, how- 
ever, the steam is admitted at the top ; and in any case 
there are arrangements for permitting the escape of the 
condensed steam- water. 

In using this apparatus the cylinder is first wrapped in 
several folds of blanketing, then in some coils of plain 
cotton, and then the printed goods are folded round it, the 
pieces being stitched end to end, so as to form a continuous 
web. Over alJ comes a layer of plain calico. For conve- 
nience in folding these tissues round the cylinder it is un- 
screwed from the steam-pipe, laid horizontally, and made 
to rotate in a kind of framework. When dressed, it is fixed 
upright in its place, connected with the pipe, and the steam 
is turned on. The length of the steaming process is gene- 
rally from twenty to thirty minutes, and is regulated by the 
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natnre of the colours ; the more salts of tin are present, the 
Bborter mnst be the process, lest the cloth should be at- 
tacked, or, as it is technically called, " tendered." 

As soon as the steam is shut ofi^* the column is dis- 
connected, and the pieces are at once unrolled and exposed 
to the air to drj. If left upon the cylinder, the colours 
might be caused to run, in consequence of the condensation 
of moisture. 

The column seems to be more in favour in France than 
in England. 

The apparatus generally used in this country is the 
steam-chest. This is a horizontal chamber of sheet iron, of 
from 10 to 12 feet in length, 6 to 8 feet in width, and 8 to 
9 feet in height. Its form is somewhat cylindrical. This 
chamber is permanently closed at one end, and is fitted at 
the other with tightly closing iron doors, arranged so that 
they can be fastened, air and steam-tight, by means of 
screws. These doors, when unscrewed, can generally be 
raised after the manner of a portcullis, by means of a 
counterpoise and chain running over pulleys. The steam is 
admitted by means of a pipe pierced with many fine holes, 
and running from end to end of the chamber, but beneath 
a iaAse bottom, also perforated. In this manner the steam 
is equally diffused throughout the chamber. At some little 
distance from the top there is an interior roof, which does 
not come quite to the sides of the chamber. If steam con- 
denses above, the drops fall upon this false roof, and are 
thus prevented from descending upon the goods during the 
process. The chamber is fitted with a safety-valve and a 
gauge, for the purpose of regulating the pressure, a point 
of considerable importance. It is often requisite to begin 
steaming with a gentle pressure, say about ^ atmosphere, 
and increase it gradually to i- atmosphere. In many re- 
ceipts for steam-colours, the special pressures which give 
the best results are indicated. 

The steam-chest is charged with pieces by means of the 
following arrangement: — On the false bottom of the chest 

T 
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are fixed a pair of rails, which extend out into the 
room. Upon these is set an iron or wooden framework, 
travelling npon wheels, and long enongh to fit the inside 
of the chest, and about six feet in height by four in breadth. 
The pieces are coiled one after another upon a reel, the 
selvages of all the folds being carefully kept parallel. 
They are then drawn off the reel, flattened, cords termi- 
nating in loops are passed through all the selvages, and 
attached by means of the loops to rods resting laterally on 
the frame, the pieces all hanging selvage downwards. 
When the framework or carriage is thus filled, it is run 
along the rails into the chest, the doors are closed and 
screwed up, and the steam turned on for such time and at 
such pressure as is required. When the time is expired 
the steam is shut off, the doors opened, the carriage ran 
out, and the pieces unfolded and laid ready for the washing- 
off, which is in a great number of cases followed by a 
passage through a very weak cistern of bichromate of 
potash. 

One advantage of the chest as compared with the 
column is that a very much greater number of pieces 
may be steamed with the same, or nearly the same, quan- 
tity of labour. 

It may be here remarked that, in order to have the 
steam perfectly saturated with moisture, some printers 
cause it to pass through water immediately before entering 
the steam-chest. An apparatus, which the inventor con- 
siders will serve- at once the purposes of steaming and age- 
ing, has been noticed under the latter head. 

Cordillot and Mather propose a continuous process for 
colours which do not require a high pressure. The car- 
riages or frames for the pieces run on rails as usual, but 
have their entrance and egress on opposite sides. The 
pieces to be. steamed are delivered into the chest or 
chamber over a feed roller and two small guide rollers at 
fall widih. The pieces traverse the chambers on rollers 
two or three times, and are then delivered into the car- 
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I riage. When this is fall, the door is opened, and another 
I carriage is introduced which pushes the full one along, aud 
receives the pieces in its turn, until the first carriage has 
been long enough in the steam. It is then expelled at the 
departure door, and a fresh emptj carriage is introduced at 
the entrance door. 

It appears that alizarine styles, if piled loosely, and made 
thoroughly hot, can be steamed in a heap. This point the 
patentees effect by letting the goods travel a considerable 
distance in the hot and moist atmosphere of the chamber. 
The rollers are specially heated to prevent injury from 
drops of condensed water. The steam is thoroughly mois- 
tened before entering the chest. 

A continuous steaming process has been devised by Mr. 
Smith. The chest is a rectangular chamber of masonry, 
the roof being vaulted or supported by girders. The 
pieces are passed mechanically into the chamber, and 
hang in loose folds on transverse rods, whose ends rest 
on two horizontal endless chains, placed parallel to each 
other. There are special arrangements for supporting the 
bearing-rods, and keeping them at^ a suitable distance 
from each other. The chains travel on at a speed which 
can be regulated ; and as each rod reaches the end, the 
goods are withdrawn, and the rod detached froin the 
chain. 

The degree of pressure of the steam in the steam process 
is a very important point. It is specified in three distinct 
ways, I.e., either as so many pounds to the square inch, or 
as i, 1^ 1, or li-, &c., atmospheres, or according to the tem- 
perature of the steam-chest. These various standards are 
mutually convertible. At 212° F., and at the common 
pressure of the atmosphere, "1 atmosphere" means a pres- 
sure of 15 lbs. to the square inch (in strict accuracy, 14*7 
lbs.). Hence \- atmosphere is equivalent to 1^ lbs., <feo. 
At a temperature of 216** F., the pressure is =. 16 lbs. per 
square inch ; at 230** F. = 21 lbs. Higher temperatures and 
pressures are rarely needful, or even admissible, as very 
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hot steam not merely effects chemical changes in the colonrs 
and mordants, bnt even begins to attack the fibre of silk 
and wool. 

An apparatus very mnch used in France, both for wool, 
silk, and mixed goods, is arranged as follows : — The steam- 
chamber is constmcted either of wood or of bricks covered 
with cement ; it is abont 6j- feet high, and in length and 
width it is regulated by the quantity of pieces generally 
produced, and their size. The steam in the boiler is at 
5|- atmospheres, and in the condenser 4|. It is admitted 
by pipes fitted with a pressure-gauge and discs, which 
allow the steam to be regulated. To the outside of the 
chamber is fixed a dial showing the pressure. The bottom 
of the chest is double, forming a chamber which can be 
filled with water, and the top of which is covered with a^ 
wrapper. At the top are a series of copper rollers covered 
with cloth, which can be lifted out of their places to receive 
the goods previously rolled up with back-cloths on a reel, 
and can then be returned. When the rollers are fixed on 
their pivots, they allow the pieces to hang down nearly to 
the bottom of the chest. For styles with chromic orange, 
the back-cloths (doubliers) are prepared with sugar of 
lead. (It has been elsewhere shown that, by the ad- 
dition of the nitrate of cadmium to the orange colour, 
the necessity for these doubliers is done away with.) 
For acid colours, they are steeped in the following mix- 
ture : — 

Chalk. • • • • • 5 parts. 
Dextrine . • . . . 74- „ 
Water 100 „ 

About 1 lb. chalk is sufficient for each cloth. After this 
treatment, they are dried. Old cloths are passed only 
once through this mixture, but new ones require to be 
passed twice. 

For alizarine colours, the steam is turned on at a very 
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low pressure, and is increased every twenty minntes, up to 
± atmosphere. 

For silks, the process of steaming with the column or 
cjUnder is not to be recommended. The pressure does not 
exceed 1 atmosphere ; and for cochineal red grounds^ does 
not exceed ^ atmosphere. 



Steam Style. 

The foremost place among the topical or application 
styles, Tafel-Farben (Oerman), belongs to the steam-style, 
where the colours are developed and fixed on the fibre 
by the agency of steam. The mordants and colour- 
ing matters are in this style mixed together and printed 
on to the goods in one operation. After this has been 
done the pieces are taken to the steaming apparatus. In 
this part of the process great diversity prevails, according 
to the nature of the colouring-matter- used, the effects to 
be produced, as well as the judgment, and even the caprice 
of the operator. Sometimes the pieces are steamed as 
soon as they are printed, whilst in other cases they are 
previously exposed for some hours to the air. The length 
of the process differs, from twenty minutes to an hour or 
upwards. The pressure, and consequently the tempera- 
ture, also requires attention, and varies from i. to ll- atmo- 
sphere. A very important point is the degree of 
moisture. If the steam is too wet the colours are made 
to penetrate too deeply into the cloth, at the sacrifice of 
brightness, or may even run. If it is too dry, the colours 
are in danger of becoming uneven. The volume of steam 
escaping from the stecmi-chest must be sufficient to carry off 
any acid vapours, which might otherwise damage the 
colours themselves, or even the tissue. There is still 
another difference ; in i^ome establishments the pieces are 
steamed for a short time, say twenty minutes to half an 



278 DYEING AND TISSUE-PRINTING. 

hour, taken ont, exposed to the air, and steamed again ; 
whilst in other works the entire process is completed at 
once withont interruption. On all these points no fixed 
rules can be laid down, intelligent experience, with a close 
observation of the results obtained under different condi- 
tions, being the only guide. 

The steam style has of late years gained additional im- 
portance as being the method by which the aniline and 
other artificial colours are usually applied. This kind of 
work is not merely very prominent for pure cotton fabrics 
(calico and muslin), but for mixed tissues of wool and 
cotton, suqh as delaines, it maybe called universal. Woollens 
and silks are also printed in this style. 

The first step as regards unmixed cotton goods is " pre- 
paring.'* If the shades to be produced are light, the 
pieces are padded in a solution of the stannate of soda 
marking 10** Tw. This process is performed in a machine 
filled with wooden rollers. The goods are then taken out, 
let remain for an hour without drying, and padded again. 
They are next taken through vitriol " sours," i.e., dilute 
sulphuric acid at l-J." to 3° Tw., passed through pure water, 
and washed. The rolls of pieces are then unstitched, drained 
in the centrifugal, and dried by steam. 

For heavy shades the strength of the preparing liquor 
and the '^ sours " is increased. The goods are padded in 
stannate of soda at about 24^ Tw., allowed to remain wet 
for two hours, and then passed into sours at 6® Tw. . They 
are then washed, drained in the centrifugal, and again 
treated as above in the same order, drying by steam after 
the final washing. 

In these processes great attention must be paid to keep 
the sours up to the same degree of acidity. The acid is 
not merely diluted by the moisture introduced by the wet 
pieces, but it is in part neutralized by the soda which it 
takes up. If this point is neglected, the oxide of tin 
present in the stannate will not be properly deposited on 
the fibre, and meagre and nneven effects will ensue. 
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We will now give as specimens some of the mixtures for 
producing the most important colours : — 



Alizarine Bed Grounds. 



Alizarine at 15 per cent. . 
Acetic acid at 8±« Tw. 
Water .... 
Olive oil . 

Acetate of lime at 14** Tw. 
Wheat starch . 



27|. ozs. 

35 

70 

7 

7 
17i- 






Boil well together, stir till cold, and add : — 
Eed liquor at 21|. Tw. . . 7 ozs. 



Very Heavy Alizarine Bed. 



Alizarine for reds at 15 per cent. 
Thickening .... 
Nitrate of alumina at 21|. Tw. . 
Red liquor at 17** Tw. 
Acetate of lime at 23\P Tw. 



7 lbs. lOi- ozs. 
17i. pints. 
17 ozs. 



20f „ 
17i ,. 



Bed for Bainbow Styles. 



Alizarine at 15 per cent. . 
Thickening for reds 
Nitrate of alumina at 21^^ Tw. 
Red liquor at 17*» Tw. 
Acetate of lime at 23 ' *» Tw, 

3» 



5 lbs. 10|: ozs. 
174. pints. 
10|- ozs. 

13f „ 



Another Alizarine Bed. 

Alizarine at 15 per cent* • 
Thickening .... 
Red liquor at 17^ Tw. 
Acetate of lime at 23^^ Tw. 



2 lbs. 3 ozs. 
174, lbs. 
174 ozs. 

83 
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This colour may be made suitable for roses by adding to 
it twice or thrice its own weight of the thickening, accord- 
ing to shade. 

The requisites in mixing the above four colours are pre- 
pared as follows : — 

For the thickening, boil well together : — 

Wheat starch . . . .13 lbs. 2 ozs. 

Water 17 1. quarts.. 

Acetic acid at S^*' Tw. . . 7 pints, 
Gum tragacanth water (contain- 
ing 4 ozs, gum per 3i. pints) . 17-|- »» 
Olive oil . . . . . 3j- lbs. 

For the nitrate of alumina mix :-^ 

Nitrate of lead . . . .10 lbs. 
Alum (free from iron) . . 10 „ 

Water . . . . . 2 gallons. 



Bed Liquor, 

Stir 33 lbs. of basic sulphate of alumina, free from iron, 
into lOi- pints acetic acid at 11-|-** Tw., and at 7T Fahr. 
When dissolved, filter and set at the strength required. 
(N.B. To set a liquid at any given strength, means to add 
water till the required degree is indicated by the hydro- 
meter.) 

The sub-sulphate of alumina is obtained by dissolving 
79 lbs. alum crystals in 17-|. gallons water, and precipi- 
tating with 68 lbs. soda crystals previously dissolved in 
the same quantity of water. The precipitate is washed 
eight times by decantation, filtered, and pressed. 

Acetate of Lime, 

A solution of this salt at 23i-° Tw. contains 25 per cent. 
of its weight of the actual acetate of lime. 
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When a red ground is first printed on, the pieces are 
steamed for an honr before printing. After printing thej 
are again steamed for an honr, and allowed to air for a 
day and a night. They are next passed through the fol- 
lowing bath at a temperature of 124** to 144° Fahr., each 
piece occnpjing from a minute to a minute and a half in 
traversing the bath. 

Water . . • . .875 quarts. 

Chalk 60 lbs. 

Tin crystals . . . . 3 „ 

After this the pieces are washed and submitted to the 
clearing process, which consists of three successive soapings, 
using per 642 yards : — 

IsL Soap 3 lbs., tin crystals -^ lb. ; half an hour at 
122° F. 

2nd, Soap 3 lbs., tin crystals ^ lb. ; half an hour at 
167° F. 

2r(L Soap 3 lbs. ; half an hour at 167 — 178**. The goods 
are washed between each soaping. 

For reds it is necessary to use the so-called " alizarine 
for reds,'* which in addition to alizarine properly so called 
contains a proportion of anthrapurpurine and flavo-pur- 
purine. 

The following instructions for steam reds with artificial 
alizarine are difierent in the proportion of the ingredients, 
and are preferred by some practical men to those given 
above : — 

For Bed Grounds, 

Alizarine paste, 15 per cent. , li lb, 

[Or 10 per cent, paste 2 lbs.] 

Acetic acid at 8i.° Tw. • . 1 quart. 

Water 2 quarts. 

Olive oil . . . . . -y lb. 

Acetate of lime at 14° Tw. . -I- „ 

Wheat starch . . . . 1 >» 



1 
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Boil the whole, stir till cold, and then work in — 
Red liquor ... . • f lb. 

Steam Colour for Bodnbows. 

Alizarine paste, 15 per cent. • 5 j- lb. 

[Or 10 per cent. do. 8 lb6.] 

Thickening for reds (see below) 10 qnarts. 

Nitrate of alumina, 21^° Tw. . -|- lb. 

Red liquor, 17° Tw. . . . Ij. „ 

Acetate of lime, 23i.** Tw. . . 4 „ 

For Very Deep Beds, 



Alizarine paste, 15 per cent. 


63. lbs. 


[Or 10 per cent. do. 10 lbs." 




Thickening for red . 


10 quarts. 


Nitrate of alumina, 21^° Tw. . 


41b. 


Red liquor, 17° Tw. . 


1t» 


Acetate of lime, 234-<> Tw. . 


1 „ 



Bed without Olwe OH. 

Alizarine paste 15 per cent, . 5j. lbs. 

[Or 10 per cent. 8|- lbs.] 

Acetic acid, 11^° Tw. . . 94 „ 

Flour . . . . . 34 „ 

YY aier , * . . • ®t* 99 

Boil to a paste, stir till cold, and add — 

Acetate of lime, 234° Tw. . I54 ozs. 

Nitrate of alumina, 214° Tw. . 2 lbs. 
Hyposulphite of lime, 124° Tw. 3 „ 
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Eose and Pink, 

Alizarine paste 15 per cent. . Sj- lbs. 

[Or 10 per cent, paste 5 lbs.]. 

Thickening for reds ... 8 quarts. 

Eed liquor, 17^ Tw. . . . 1 lb. 

Acetate of lime, 21|,*» Tw. . i lb. 

For a pink add twice or thrice its weight of thickening 
for reds. 

If a dark red design is to be covered on the roller with 
a lighter red, the dark red is first steamed for an hour. 
After printing the second colour, it is again steamed for 
an hour at about ^ atmosphere, and hung up for twenty- 
four hours. The pieces are then taken through the chalk 
bath, cleared and raised as already directed. 

The thickening for reds above mentioned is prepared 
with: — 



Wheat starch . 


• 


. 


12 lbs. 


Water 


• 


• 


5 gallons. 


Acetic acid, 8^^ Tw. 


• 


• 


1 » 


Tragacanth solution (2 


ozs. 


per 




quart) . 


. 


• 


10 quarts. 


Olive oi, perfectly incorporated 




with the mass 


. 


• 


3 lbs. 


Stir till entirely cold. 








Or:-- 








Wheat starch . 


• 


• ' 


12 lbs. 


Water 


• 


. 


17 quarts. 


Acetic acid, S^P Tw. 


. 


• 


17 „ 


Olive oil . 


• 


. 


3 lbs. 



Aliza/rine Eed on Cotton Warps, 
Alizarine paste (for reds) 34 ozs., mucilage of gum 
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tragacanth 2l pints, nitrate of alumina at 21^® Tv^. 2^ ozs.,' 
acetate of lime at/ 23^® Tw. 3^ ozs. Steam, rinse, and 
dry. 



Alizarine Pv/rples, 

Alizarine for purple at 15 per 
cent, ..... 
Purple thickening . 
Black liquor at 17^ Tw. . 
Acetate of lime at 23io tw. 



31 ozs. 
I7i pints. 
7 ozs. 

123 



Purple Thickening, 

Starch • • . • . 

Yv a ucr • . • • • 

Gum tragacanth water, contain- 
ing 4 ozs. gum per 3|- pints • 
Olive oil . 



11 lbs. 
31 j. pints. 

2 lbs. 3 ozs. 



Boil, and stir till cold in the usual manner. 

After printing, steam at \- atmosphere pressure for one 
to two hours. The pieces are next taken through — 



Water 
Chalk . 
Arseniate of soda 



220 gallons. 
44 lbs. 
10 lbs. 15 ozs. 



A modification of the above process for alizarine steam 
purples is : — 



Alizarine paste, 15 per cent. 

[Or 10 per cent, paste 2|. lbs.] 
Thickening for purples (see 

below) .... 

Pjrolignite of iron at 17*» Tw. . 
Acetate of lime, 234-** Tw. . 

The thickening in question is :— 



If lb. 



10 quarts. 



^Ib. 

3 

•^ 99 
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Wheat starch .... 


10 lbs. 


Water . . • . 


18 quarts. 


Ghim tragacanth solntion . 


9 „ 


Acetic acid at 11^ Tw. 


3 „ 


Ofive oil 


2 lbs. 
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This operation takes place at the temperature of 122® to 
144° F., in a beck fitted with rollers where the pieces aro 
extended to their full width, and continues from one hour 
and a half to two hoars. 

Then follow washing and soaping at 144** — 167® F., for 
half an hour, the proportions being 3i-lbs. soap per 540 
yards. The soap used must be exceedingly neutral. 
That used by the celebrated firm of Thomas Hoyle and Co., 
of Manchester, consisted of the best curd soap remelted 
with, palm-oil, and to this simple expedient their well- 
known success in the production of madder-purples was 
mainly due. 

A very slight passnge through chloride of lime may be 
added if needful. As regards the steaming process, the best 
effect is obtained with well dried pieces, and very wet steam. 



Alizarine Brown, 

Nitrate of alumina at 27"" Tw. 
Acetate of lime .... 
Red prussiate (dissolved in water) 
Red liquor at 19® Tw. 
Thickening .... 
Alizarine paste at 15 per cent. 



lib. 

s 
■5- » 

4 

15" J» 
4 
"9 »» 

5 quarts. 

6 Jibs. 



Alizarine Chocolate may be produced as follows : — 

Alizarine paste, 15 per cent. . , 2 lbs. 

Thickening • • • . • 10 quarts. 

Nitrate of alumina at 27® Tw. . . l|:lb. 

Acetate of alumina at 18® Tw. . , ^ „ 

Red prussiate, dissolved in hot water . ^ „ 

Acetate of lime at 27° Tw. • . . 1 „ 
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This chocolate may be prepared from stale red colonrs, 
hj adding to them for each quart |. to 1 oz. red prossiate, 
dissolved in hot water. 

Or:— 

Alizarine paste at 15 per cent. • 18 lbs. 2 ozs. 

Thickening ..... 17i pints. 

Nitrate of alumina at 261.^ Tw. . . 31 ozs. 

Red liquor at 18 3.<» Tw. . ... 14 „ 

Bed pru^siate of potash (dissolved in 

water) . . . . . . 14 „ 

Acetate of lime at 26|,^ Tw. . . 17 1. „ 

If a yellow cast is wanted, there may be added to each 
gallon ^ lb. bark liquor at 30|.^ Tw. 

It is generally admitted that the alizarine colours when 
produced by the steam style are not quite as beautiful as 
when obtained in the madder style by dyeing upon mor- 
dants. The steam process, however, enables alizarine 
colours to be used in combination with others which would 
not be practicable by means of the madder style. 



Arteficial Blues. 

NicJiolson Blue, 

Thicken the dissolved colour with starch, and add from 
^ th to -1^ th its measure of arsenious acid dissolved to satu- 
ration in glycerine, and a corresponding quantity of red 
liquor. After printing, steam for three-quarters of an hour, 
and wince in boiling soap-lye td bring up the colour 
(Calvert). 

Aniline Blue. 

Pad the pieces in a lye of i lb. card soap per gallon, and 
dry. 

Dissolve 3:1 ozs. aniline blue, and add red liquor at 20® 
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Tw., 35 fluid ozs. bisulphite of soda at 39:|.** Tw., and the 
same measiire of gnm-water (strong) 31- pints. Steam for 
ninety minutes, wash, run through soap-lye at a hand-heat 
and through sours (muriatic), wash, and dry. 



Paste Blue. 






Thickening A" .... 19^ ozs. 
Paste blue " (Berlin Anilin Gesell- 

schaft) 12i „ 

Glycerine • . . . . . 2i. „ 
Acetic acid at 8^° Tw. . . .23.,, 

Print, steam for an hour, wash, and dry. The colour 
keeps only for a few days. 

The " thickening A " is made of red 

mordant 24^ ozs. 

(Made up of red liquor at 21-|-** Tw. 29x ozs., and 3f ozs. 
wheat starch.) 

" Arsenical glycerine B " . . .5^ ozs. 
Acetate of lime at 21^^ Tw. . • i » 

Tragacanth water . . . . 6 „ 
[containing 8 per cent solid gum.] 

The " Arsenical Glycerine B " is prepared from S^ ozs. 
glycerine at 33|^® Tw., evaporated down to 2|. ozs., and in 
it are dissolved at a boil, 1|- oz. arsenious acid. 



Genticma Blue (Berlin Aktien Geselhchaft fiir Anilin* 
Fa/rhen) Sta^da/rd Thickening X:-— 

Red liquor at 21|-^ Tw. . . 105 pints. 
Mucilage of gum tragacanth at 8 per 
cent. • . • • , • « 52-|. ,5 

Starch 22 lbs. 

Sulphate of alumina • • .4 lbs. 6 ozs. 
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Boil till perfectly incorporated, and when cold add 
17i pints of glycerine arsenic, standard Y. 

Glycerine Arsenic, Standard Y. 

Glycerine at 45® Tw. 22 lbs., white arsenic 11 lbs. Dis- 
solve at a boil, and let cool. 

Mix the bine to shade with thickening X; for a fall 
shade 1^ pint bine, to 8^- pints thickening. 

Print, steam for an honr, soap in a weak soap-beck at 
165^* Fahr., with 3-J- lbs soap to 10 pieces calico, and wash. 

The " Royal blue " of the same firm is printed in the same 
manner. 

Methylene Blue, 

Thickening ..... l^pint. 
Solution of methylene blue (1|. oz. in 35 

fluid ozs. water) . . . .7 fluid ozs. 
Solntionofmethylviolet (same strength) 3i- „ 
Solution of tannin in water (saturated) 3^ „ 

Thickening, 

Water 1,000 parts. 

Acetic acid at 9^® Tw. ... 200 „ 

Tannin 20 „ 

Gum tragacanth water (:|:0z. per pint). 200 „ 
Tartaric acid . . . . . 10 „ 
Starch 160 „ 

Boil, and stir till cold. 

Print, steam for ninety minutes, pass through solution 
of tartar emetic at 110® F., and wash very well. 

Alizarine Blue, 

Thickening . . . • • 30 ozs. 

Alizarine blue . . . . • 15 „ 
Acetate of chrome at 14® Tw. . . 8|>oz8. 
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Thickening. 




Wheat starch .... 

Light calcined starch . 

Gum tragacanth water 

Castor oil . . . . . 

Water ..... 


. 2 ozs. 
. 2 „ 
. 10 „ 
. 10 „ 
.20 „ 


Print, and steam for two hours at the 
atmosphere. 


pressure of 1 


Greens. 


• 


Coerueleine' Green. 




Coeruleine in solution 

Gum water .... 

Bisulphite of soda 


. 7 quarts. 

' 17* 

. li- pint. 


Immediately before using, stir in acetate of chrome at 
26f Tw. 3i pints. Print, and steam. 



Methyl Green. 

Dissolve 3iozs. methyl green in warm water at 144® F., 
avoiding excess. Put 12 ozs. lactarine in a. separate vessel, 
add 8|- ozs. ammonia, and just enough boiling water to dis- 
solve the lactarine. Mix the two solutions, and dissolve 
in the liquid -|- oz. picric acid, according to shade. 

Thicken with gum water so as to make up 17 pints of 
colour, print, hang for forty-eight hours in the dark, and 
rinse. 

N.B. This colour cannot be steamed, as at high tempera- 
tures methyl green is affected, and turns at 212** F. to a 
Tiolet. The colour, of course, must not be boiled. 



Grets. 




Gastelhaz Grey. 




Gris Gastelhaz in solution 


1 quart. 


" Reducing paste " 


1 gallon. 



u 
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To prepare the reducing paste, take : — 

Red liquor ..... 4 quarts. 

Water ...... 4 quarts. 

Starch. ..... 3 lbs. 

Boil till dissolved, and, when cold, stir in arsenical sola- 
tion 1 pint. 

The arsenical solution is obtained by dissolving 4 lbs. 
arsenious acid at a boil in 1 gallon glycerine. 

Print and steam for half an hour. 

Aniline Grey. 

Dissolve 1 lb. 6|- ozs. chlorate of potash in 3 quarts boil- 
ing water. Let cool, and add: — 

Gum- water . . . . * ^^i P^^*s. 
Sal-ammoniac .... 10|- ozs. 
Tartaro-chromate of potash at 49° 

Tw 3^ lbs. 

Aniline ..... 6|. ozs. 

Tartaric acid . . . . 2 lbs. 8 J- ozs. 

Print, age at 105** F. for forty-eight hours, and wash for 
an hour. For lighter shades, increase the gum. This grey 
bears all the treatment needful for producing alizarine reds, 
except the bath of tin salts. 

The tartaro-chromate of potash is obtained by dissolving 
33|- ozs. bichromate of potash in 6i- pints water at a boil. 
When it has cooled down to 110® F., add by degrees 
3 lbs. 2|. ozs. tartaric acid in fine powder, avoiding rise of 
temperature. 

Aniline Orange, 

Colour : — Saturn red (of the Baden Aniline and Soda 
Company), 9 lbs. 13 ozs. 

Glycerine-arsenic . . . 7 fl. ozs. 

Water 2^ pints. 

Thickening .... 14 pints. 
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The glycerine-arsenic is prepared by dissolving 2 lbs. 
8|^ ozs. arsenions acid in l?^. pints glycerine at 36** Tw., and 
concentrating to 100** Tw. 

For the thickening dissolve 21i. ozs. gum Senegal in Ij. 
pint of water (1). Then dissolve separately 13 lbs. 2 ozs. 
palest blood albumen in 16 pints of water at a very gentle 
heat ; add 7 flaid ozs. caustic ammonia, and Si. fluid ozs. 
oil of turpentine (2). To make the thickening, mix 10 J- 
pints of (2) and 3|. pints of (1). Print, dry, steam, and 
wash. 

NUro-alizarine Orange, 

Nitro-alizarine, 15 per cent. . . 1 gallon. 

Acetic acid ..... 2 quarts. 

Acetate lime, 28** Tw. . . . 1 lb. 

Eed liquor, 20° Tw. ... 1 quart. 

Or-^ 

Nitro-alizarine .... 1 gallon. 
Acetic acid ..... 2 quarts. 

Acetate lime, 28** Tw. ... 24 ozs. 
Nitrate of alumina, 30** Tw. . . 2 lbs. 

For a number of colours, ranging from yellow through 
orange to red, such as the tropssolines of Williams, Thomas, 
and Dower, and of Williams Brothers and Ekin ; the 
oranges of Poirrier; the ponceau, G and R, of Meister, 
Lucius, and Briining ; and, indeed, for the " azo-" colours 
generally, the following process may be used : — 

Prepare the pieces before printing with so-called *' aliza- 
rine oil." Then dissolve 3 J- ozs. of the colour in 174- o^^* 
water. To every pint of the solution, stir well in -L oz. 
alizarine oil, and of this mixture add 6 J^ ozs. to the colour- 
ing matter. Thicken as required with starch. Print, dry, 
steam, steep for an hour in solution of the acetate of lead 
or of baryta at from 7 to 14** Tw., and wash in cold water. 
These colours bear light, but not soap. 
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Coal-Tar Reds. 

Magenta. 
Take- 
Red liquor at 14^ Tw. . . • 1^ pint. 
Arsenite of soda . . . . 2J- ozs. 
Magenta ^ oz. 

Thicken with gum or starch, print, steam for an hour, 
soap, and wash. 

Or^ magenta, according to shade, i to |. oz., alcohol 
4 ozs. 

Boiling water 10 ozs. When dissolved, add oxalic acid 
\. oz. Thicken with thick gum water 17-1- ozs. ; add decoction 
of galls at 11^® Tw., 18 ozs., and acetic acid 9 ozs. Mix, and 
stir into the colour-solution, and add further 17i ozs. weak 
gum- water. This mixture will give a very blue shade. 

Saffranine, 

Add to 1 pint saffranine paste 10 quarts of the following 
mixture : — 

Red liquor standard ... 1 gall. 

Water ...... 1 gall. 

Starch ...... 2 lbs. 

Boil, and, when cold, add 1 pint of an arsenic standard, 
which is obtained by dissolving 1 lb. white arsenic (arse- 
nious acid) in 1 quart glycerine, and filtering. 

The red-liquor standard is obtained by dissolving 5 lbs. 
alum in 2 gallons of water, precipitating with 6 lbs. sugar 
of lead, and letting settle. 

After printing, steam for half an hour. 

Eosine. 
Prepare well with stannate of soda. Thicken solution 
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of eosine with gnm, add arsenite of alumina, i.e., a mixture of 
arsenite of soda and red liquor ; print, steam, and wash. 

OTj prepare with white glue. Thicken solution of eosine 
with gum, and add three parts of tannin to one of cosine. 

Or, prepare with acetate of lead solution to which one- 
fourth to one-fifth its weight of nitrate of cadmium has 
been added; dissolve eosine along with soap; thicken with 
gnm, and print on. 

Eosine shades, however printed, will not bear soaping. 

Bed Coralline. 
Dissolve — 

Coralline • • • . .11 ozs. 

Water . . . . . . 35 „ 

Glycerine . . . . . 8|-„ 

Add magnesia 19^ ozs., suspended in 35 ozs. water. 
Thicken with gum-water 5i^ pints, containing 3^ lbs. gum. 

Print, steam, and wi^sh. 

A more orange shade may be produced as follows : — 
Dissolve 4 lbs. 6 ozs. coralline in soda-lye at 14® Tw. ; 
dilute with water, add double muriate of tin, and heat. 
The precipitate from these quantities is thickened with — 

Magnesia .... 
Oxalic acid .... 
Gum Arabic .... 
Water ..... 



3;- 


ozs. 


9 
41b. 6 


ozs. 
ozs. 
pints. 


1-1 pint. 
30 grains. 



Ch'ysamfimic Hose, 

Gum water ; . . . 
Chrysammic acid . 

This mixture on cloth, prepared with stannate of soda, 
gives rose shades which bear washing without being 
steamed. If steamed, the colour passes into a violet. 

Azo^'Beds. 
Dissolve 3^ ozs. of the colour in 35 fluid ozs. of boiling 
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water, and add 17 i pints solution of tin at 22° Tw. Boil 
to an even paste with 8-J- ozs. starch, add 6|- ozs. alizanne 
oil, and stir in thoronghlj. Print, age for twelve hours, 
and steam. 

Prepare pieces before printing by a passage through a 
mixture of 1|- oz. alizarine oil, and 3i- ozs. ammonia, in 
17^ pints water. 

Aniline, etc., Violets. 

AniJiracene Violet (Baeyer, of Elberfeld). 

Thickening .... 2 lbs. 3 ozs. 

Anthracene violet ... 7 ozs. 

Acetate of chrome at 14® Tw. . 2^ fluid ozs. 

Bisulphite of soda at 30-4*» Tw. . 4i „ 

Thickening. 

Water . • . • • 5^ fl. ozs. 

White starch . . . . 8|: ozs. 

Light-coloured starch • • 1 lb. li oz. 

Olive oil . . . . . 5 ozs. 

Steam for ninety minutes, wash, and soap for thirty 
minutes at 122*>— 140^ 

If the cloth has been prepared with Turkey red oil, this 
colour gives a blue. 

Odlleine ViolM, 

Gum water .... IT^- pints. 
Add galleine paste . . • 17^ quarts. 
Acetate of chrome at 26|® Tw. .. \\ pint. 

Print and steam. 



"Rofmam/rCs and Perlcins^ Violets, 8fc, 
Dissolve 174- ozs. white tannin in 15| pints gum water. 
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Add colour, dissolved and carefully filtered according to 
shade. Print, and after steaming take the pieces through 
a bath at 136® — 180** Fahr., containing per 11 quart 1 oz. of 
the double tartrate of antimony and potash (tartar- emetic). 
Wash and dry. 

This process may be modified as follows : — 

The solution of tannin, thickened and ranging from 
|- oz. per 13. pint to 4i- ozs., according as the intended 
shade is full or heavy, is printed on ; the pieces are then 
steamed, taken through the tartar-emetic bath, washed, and 
then dyed for twenty minutes in a solution of aniline 
violet. The liquid is raised gradually to a boil, at which 
point it is kept for twenty minutes. The pieces are then 
washed and slightly soaped. 

Another process is : — 

Add for every 1 oz. of colour, which must be dissolved 
before using : — 

Tannin ..... 3 ozs. 
Oxalic acid . . , . 4r ^^' 

When cold, stir in — 

Thick gum water . . . 5 lbs. 

Water ..... 36 ozs. 
Acetic acid . . . . 36 „ 

Stir in well. Print and steam. 

These violets may also be printed by adding red liquor 
and arsenic glycerine, and thickening with gum and starch. 
Steam for one hour, and soap carefully. 



Neutral Violet (Gasella and Go,). 

Dissolve 60 parts of colour in 250 parts of acetic acid at 
40 per cent. Add 1,000 parts thickening, and when com- 
pletely cold add 250 parts solution of tannin, stirring 
constantly. 
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Thickening, 

Water .... 
Acetic acid at 40 per cent. 
White starch . 
Light calcined starch 
Boil together and stir till cold. 



3,000 parts. 
1,000 

260 

500 



99 



» 



99 



Solution of Tannin, 

Best white tannin . 

Hot water .... 

Acetic acid at 40® per cent. 



600 parts. 

600 

260 



99 
99 



Print and steam as usual. It is preferable, though not 
absolutely necessary, to prepare the cloth in weak alizarine 
oil and dry before printing. After steaming, the pieces 
may be taken through a warm solution of tartar-emetic. 
The shades produced bear soaping. 

The same process is suitable for printing the " neutral 
red " of the same firm, a very dark red. 

We now give examples of steam colours produced with 
thfe ordinary vegetable and animal colours, for all which 
the cloth is prepared with stannate of soda, followed by a 
passage through sours. 



Amber, 

Gum substitute 
Olive oil (neutral) . 
Bark liquor at 12® Tw. 
Sapan liquor at 8® Tw. 
Red liquor at 16® Tw. 

Half boil and add — 
Tin crystals 

Mix till dissolved, and add — 
Oxymuriate of tin at 120® Tw. 



16 lbs. 
*7i. fl. ozs. 
3 gallons. 

2 pints 5 fl. ozs. 

3 quarts. 

6 ozs. 



tV P^^*^- 



Mil well and atrain as fine ea possible. It ia necessary 
in dissolving the tin crystals, that it should be done in a 
part of the red liqnor at the rate of 3 ozs. crystals to the pint 
of liquor. 

Common Black. 

Diasolve 5 lbs. 7 J- oza. extract of logwood in water, and 
let settle. Dissolve separately 17t oza. gum tragacanth 
in water. Mix the two solutions and boil. Extract 2 lbs. 3 
ozs, nnt-galle in water at a boil, add the clear decoction to 
the foregoing, and make tip to 17i pints. Let cool, and 
Btir in 2 lbs, 3 ozs, nitrate of iron at 30" Tw,, and the same 
weight of black liquor at 27° Tw. Print, hang up for a 
few hours, steam, and wash. 



Black (for printing along with pigment styles) : — ■ 

Logwood liquor at 10° Tw. . 1 gallon. 

Catechn liquor at 28° Tw. . 1 pint. 

Red liqnor at 14° Tw. . 

Acetic acid at 8° Tw. 

Black liqnor at 24° Tw. . 

Starch ..... 

British gum .... 14 ozs. 

Chlorate of potash . . . 4 „ 
Boil ftll together, stir till cold, and add ; — 

Sal-ammoniac .... 4 ozs. 

Acetate of chrome ... 1 pint. 

Sulphate of chrome . • . ^ h 

Mix all well together. 
Or (for printing yams) : — 

Extract of logwood at 8i° Tw. . 4 lbs. 

Dextrine 4^ ozs, 

Wheat starch . . . 4^ „ 
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Boil, stir till cold, and add — 
Black liquor at 394-^ Tw. . 



Ulb. 



Mix well, and print. Air for a daj, steam, and rinse. 



Or:— 

Extract of logwood at S^^"* Tw. . 
Tragacanth mucilage 

Boil, stir till cold, and add : — 

Bichromate of potash 
Blue-stone . . . • 



4 lbs. 
ilb. 



41. ozs. 

4» 



Mix, print, dry, air for a day, and steam. 



Or:— 

Boil together : — 

Logwood liquor at 8® Tw. 
Starch .... 
Gum substitute 

Turn off steam, and add : — 

Black liquor at 24*> Tw. . 
Red liquor at 18« Tw. 

mixed together. Then stir in— • 

Oil ..... 

Oil of turpentine 



6 gallons. 
2 lbs. 
12 



>j 



2 gallons. 
1 



99 



1 pint. 



I 



Anoilier Black, 

Logwood decoction at 12** Tw. 
Red liquor at 20*> Tw. 
Black liquor at 24« Tw. . 
Decoction of galls at 9** Tw. 
Acetic acid . . • 



6 quarts. 
3 pints. 



j> 



»> 



>} 



r 
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Thicken with : — 

Wheat flour 
Starch 

Boil, and stir in ; — 

Oil of turpentine 
Gallipoli oil 

Print, and steam as usual. 






4|.lbs. 
I- lb. 

14. pint. 
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Prussian Blue. 

Dissolve separately 6-|^ozs. oxalic acid and 12 ozs. yellow 
pmssiate of potash, each in 3-L pints water. Mix, let stand 
for twenty-fonr hours, and thicken with 2 lbs. 11 ozs. gnm 
Senegal. 



Brown. 

Sapan liquor at 6^® Tw. . 
Logwood liquor at 9iP Tw. 

Thicken with : — 

Starch .... 
When cold, add tin solution 



4 pints 7 fl. ozs. 
2^ pints. 



17i ozs. 
17' 



Darh Brown. 

Gum starch . *. 

Satin gum 

Olive oil . 

Red liquor at 17« Tw. 

Acetic acid at 7*> Tw. 

Catechu liquor . 

Sal-ammoniac . 

Sapan liquor at 8° Tw. 

Logwood liquor at 10** Tw 

Acetate of copper 

Nitrate of copper at 86° Tw. 

Boil well, and strain. 



6 lbs. 
9 lbs. 
1 quart. 
64. quarts, 
6 pints. 
4 gallons. 
4 lbs. 
1 gallon. 

1 „ 

1 quart. 

1 „ 
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Catechu Brown, 

Catechu solution 

Basic chlorate of chrome 

Water 

White starch . 

Dark calcined starch 



250 parts. 

200 

200 

60 

20 



99 
99 



99 



After printing, steam for an hour, wash, soap for half 
an hour at 167** F. with 2 per cent of soap. 

Catechu Solution, 

100 parts cubic catechu, 60 parts water, 100 parts acetic 
acid at 9^« Tw. 

Or:— 

Boil 4 lbs. catechu in water, settle, and strain off the 
clear. Mix the liquid thus obtained with 1 lb. red liquor 
at 8® T w., and thicken with |. lb. gum tragacanth. When 
ready, stir in 1 lb. sulphate of lead. 



CJiocolate (for printing along with pigments). 



Sapan liquor at 8® Tw. 
Bark liquor at 12** Tw. . * 
Logwood liquor at 8** Tw. 
Red liquor at 18^ Tw. 
Catechu liquor (4 lbs. per gall.) 
Sal^mmoniac • 
Chlorate of potash . 
Bed prussiate . 
Best starch 

Boil all well together, and stir in 

Gum tragacanth water ♦ • 

[-Lib. gum per gallon.] 



2 gallons, 



99 
99 
99 



14- 

3 quarts, 
2^ lbs. 
18 ozs. 

9 „ 
10 lbs. 



1 gallon. 
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Fawn^ No. 5. 

Catechu liquor at 20^ Tw. 
Acetic acid 

liOgwood liquor at 10® Tw. 
Best blue standard (see below) 
British gum 



2 quarts. 
1 pint. 

3 pints. 
24. pints. 
3 lbs. 



Fami, No, 6. 

Logwood liquor at 10® Tw. 
Berry liquor at 10® Tw. 
Catechu liquor at 20® Tw. 
Cochineal liquor at 6® Tw. 
Oxalic acid . • « 

Dissolve, and add : — 

Iron liquor 
British gum 



3 quarts. 
3 pints. 

4 „ 
2 „ 

1-|. ozs. 



i puit. 
6 lbs. 



The ^^Best Blue Standard^* above mentioned is made as 



follows : — 



Tellow prussiate , 

Alum 

Bisulphate of potash 

Hot water 

Gum water 

Extract of indigo 



7 lbs. 



99 



3 „ 

3 gallons. 

4 „ 

3 pints. 



Pea Green, 

Berry liquor at 10® Tw.. . 
Alum .... 
Blue standard . 



31. pints. 
10 ozs. 
' 5 pints. 
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Tohy Qreen, 




Berry liquor at 20*» Tw. . 
Alum .... 
Blue standard . . . . 
Ground gum dissolved 


1|- pint. 
5 ozs. 
5 quarts. 
3 lbs. 


Blue Standard for Pea and 


Tohy Greem. 


Yellow prussiate . . 
Alum . . . . . 
Oxalic acid . . . , 
Hot water . . . . 
Gum water . . . , 
Muriate of tin at 120° Tw. 


14 lbs. : 
6 lbs. 
3 lbs. *' 
6 gallons. 
2i „ 
1 pint. 


^0. 1 Green. 




Berry liquor . 

Alum .... 

Ground gum . 

Blue standard . 


1|. pint. 
5 ozs. 
3 lbs. 
6^ pints. 



No. 2 Green. 

The same as No. 1, but the proportion of blue standard 
is only 6 pints. 



Blue Sta/ndardfor Nos, 1 and 2 Green. 



Yellow prussiate 


3 lbs. 


Alum • • . « 


14 ozs. 


Oxalic acid 


. . ? „ 


Gum water 


15 £[. ozs. 


Muriate of tin . 


3|. fl. ozs. 
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"Dark Chrome Green 

Guignet's green 

*Warm water .... 
Solution of blood albumen 

[9|. ozs. per pint.] 
Solution of wax 
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m lbs. 
5|. pints. 

28 



» 



24 ozs. 



Lighter shades of this green are made by letting down 
the above green with a mixture of — 

Gum tragacanth water . . 3 parts. 

]|- oz. per 1|. pint.] 
Solution of blood albumen of the above strength, 1 part. 



Chrome Green (Havranac Shade), 



Water . 
White starch . 




1|. pint. 
6|- ozs. 


Yellow prussiate 
Red prussiate » 
Tin pulp 
Chrome alum . 




2' 

• 8i „ 


To prepare the tin pulp take: — 




Yellow prussiate of potash 
Double muriate of tin at 120^ Tw. 


2 lbs. 
1 quart. 


Water 


. . 1 


3 gallons. 



Dissolve the yellow prussiate in half the water, and mix 
the double muriate with the other. Stir these liquids well 
together, so as to break up clots, throw upon a filter, 
and drain. The yield is about 1 gallon. 



Chrome Green " Pistachio.^* 



Water 

White starch . 



B^ pints. 
15 1, ozs. 
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Yellow prussiate 
Red prussiate 
Tin pulp 
Chrome alum 
Acetic acid 
Oil 



13| ozs. 
4i- 






Another Green, 

Starch «... 
Bark liquor at 16** Tw. 

BoU, and add: — 

Alum .... 
Oxalic acid . . . . 

Tin crystals . . • , 

When half cold, add : — 

Tartaric acid ... 
Yellow prussiate of potash 
Tin pulp 
Gallipoli oil . 



2-j lbs. 
li gallon. 



9 

1^ 
3 



ozs. 

99 



1 lb. 14 ozs. 
3 lbs. 6 ozs. 
li pint. 



|- pint. 



After steaming, run the pieces through chrome liquor at 
41.*' Tw. 

Wash in clean water, and dry up. 



Lave'iider, 

Lavender liquor (see below) 
Blue standard (see below) . 
Gum water from 



2 quarts. 
. 2 „ 
3 to 6 galls. 



Lavender liquor is made by adding ground logwood, from 
3 to 5 lbs., to 1 gallon of red liquor, at about 18** Tw., steep- 
ing for forty-eight hours, and running off the clear liquor 
through a filter. 
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The hltte atanda/rd above directed is made of: — 



Yellow prassiate of potash 



Alum 
Oxalic acid 
Gnm-water 
Water 



3i. lbs. 



a 



IL lbs. 

9ozs. 
2 galls. 
2 



9> 



LUac 

Three measures of the ^' pink standard " given below are 
mixed with 1 measure of the " purple standard " (see also 
below), and thickened with gum- water in quantities which 
may range from 12 ozs. to 2i- lbs. per gallon of the mixed 
stuidards. 

Olive, 

m 

Extract 2 lb. 3 ozs. berries, and boil 

down to ..... 5|- pints. 

Sulphate of alumina . • * • ^t <^z<s. 

Copperas . . . • • • 2 j. „ 

Nitrate of iron 1 i, 

Thicken with : — 
Gum-substitute water • • • 3 j^ lbs. 



Pink Standard, 

Cochineal decoction at 6® Tw. . .8 galls. 

White tartar . . • . -Si lbs. 

Alum . . . . • • 3^ „ 

Oxalic acid . . . . .14 ozs. 

This standard serves as a pink steam colour if thickened 
with about an equal measure of strong gum* water, more or 
less, according to shade. Without thickening it is used, 
6.^., in mixing the lilac colour above mentioned. 

X 
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^ 



Sa/pan Wood Fink. 

S^pan liquor at AP Tw 
Sal-ammoniac 
Pink salt . 
Oxalic acid 
Blue-stone 
Oum-water 



Hgall. 

3.1b. 

24ozs. 
Hgall. 



Pinks are also made of a mixture of cocliineal-liquor, 
and Sapan, or other red^wood liquor, in varying propor- 
tions. To 12 gallons of the mixed liquors marking 7® to 
S'^ Tw., are added :— 

Alum •••••. 

Oxalic acid 

Nitrate of alumina - • 

Chlorate of potash 



6 lbs. 



1 
1 



I 

99 



99 



Thicken with 2 galls, gum-water to 1 gall, of the mixed 
decoctions. 

Turple, 

Take equal measures of red liquor at 18^ Tw., and of 
logwood liquor at 10^ Tw. In the former dissolve, per 
gallon : — 



Soda crystals 
Oxalic acid 



ilb. 
ilb. 



Mix and thicken with 3 lbs. ground gum Senegal per 
gallon. 



Purple Standao'd. 

Logwood liquor at 12® Tw. 
Alum ... 
Bed pmssiate of potash 
Oxalic acid 
Salt of sorrel 



• 2 galls. 
. lib. 
. 14ozs. 
. 2 



99 
99 
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This standard may be used as a steam pxLrple printing 
colour if thickened with 4 to 6 gallons gum-water per 
gallon. 



Another Purple, 

Logwood liquor at 16® Tw. . 

Red liquor at 20*> Tw. 

Carbonate of soda 

Crystal soda 

Bed prussiate of pofcash 

Oxalic acid 

Gum Senegal 

Boil, cool, and strain. 



li gan, 



It 



loz. 

5 „ 
ilh. 

3 



10 



}l 



Cochineal Bed. 
Gum arabic 

Dissolve in water, and stir in :•— 

Oxalic acid 
Tin crystals 

Boil in water in a separate pan : — 
Cochineal .... 



3 lbs. 

lOozs. 
10 „ 

lib. 



Concentrate the decoction at a steam heat, and add it to 
the above. Stir in 2|- to 5 ozs.flavine, according to shade. 
The whole should make up 5-^ pints. Print, dry, steam 
gently, and wash. 



Another Cochineal Bed, 

Cochineal liquor at 9i.® Tw. . . 64^ pints. 

Bark liquor at 30i^*» Tw. . . . 3|. „ 

White starch 11 lbs. 

Salt of sorrel (i.e. binoxalate of potash) 2 lbs. 8 ozs. 
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Boil up, stir till cold, and add 3|^ pints of the following 
tin solution : — 

Dissolve together 4 lbs. 6 ozs. tin crystals, and 2 lbs. 3 ozs* 
crystallized stannic chloride. Dissolve separately 17^ ozs. 
sugar of lead in 1|- pint water. Mix the two solutions, stir, 
let settle, and use the clear. 

Sa^an Bed. 



Sapan liquor at 8® Tw. 

Nitrate of alumina 

Alum • . . . 


. 4 galls. 
. 21^ quarts 
. 24lbs. 


Quercitron liquor 

Chlorate of potash 

Starch . . . . 


. 2i quarts 

5 ozs. 
. 74- lbs. 



Cochineal Rose, 

Cochineal liquor .... l^-pint. 

[Containing the colouring matter of 
84^ ozs. cochineal.] 
VY a cer . • . * . 
Red liquor at 14« Tw. 
Oxalic, acid .... 
Thicken with gum 



2^ pints. 
174. fluid ozs 
l|-oz. 



3 lbs. 13 ozs. 



Stone Colour. 

Add to a lilac or a lavender colour extract of quercitron 
bark according to shade. 



Slate. 



Olive oil . 
Gum starch 



Boil, and add whilst boiling : — 
Logwood liquor at 9® Tw. . 



. 1 pint. 
. 10 lbs. 



. Hgall. 
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Iron liquor at 22® Tw. • • .3 pints. 

Bed liquor at 18® Tw. . • .6 quarts. 

Acetic acid . . . • • ^ pint. 

Boil welly and strain. 

Cadmium YeUows. 

Gum paste .... 1,000 parts. 

Crystallized nitrate of cadmium . • 150 „ 
Hyposulphite of soda .... 150 „ 

It is well to add a little acetate of soda, and to let the 
colour stand two or three days before using. Print, and 
steam. 

Cadmium Yellow with Starch. 

Water 1,000 parts. 

White starch 160 „ 

Calcined starch ^0 „ 

Boil, and stir till even, and stir in when cold : — 

Hyposulphite of soda (cold) . . 350 parts. 

Niti^te of cadmium (powder) . , 350 „ 
Print and steam. 

As the colours mixed with hyposulphite of soda have a 
tendency to run, it has been proposed to prepare a colour 
by grinding nitrate of cadmium very loog and vigorously 
with finely divided sulphur. The process is hastened by 
adding some reducing agent, such as protoxide of tin in a 
pulp, or, preferably, arsenious acid. 

The following mixture is proposed for a full yellow of an 
orange cast : — 

Gum tragacanth water ; . 1,800 parts. 



Nitrate of cadmium 
Acetate of soda . 
Flowers of sulphur 
Arsenious acid . 



480 „ 

800 „ 

250 „ 

250 „ 
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Strain Beveral times throngh a hair sieye, and after 
printing steam for an hour at the pressure of 1^ atmo- 
sphere. 

It is important to know that an addition of the nitrate 
of cadmium to ordinary chrome yellows (chromate of lead) 
prevents the darkening from sulphur-fumes, so often felt 
as an inconvenience. Thus, to such a yellow, add per li. 
pint of mixed colour from 1 to li oz. nitrate of cadmium, 
and from -§- to -I oz. acetate of soda. Such a mixture, when 
printed, may be exposed to very strong sulphur fumes 
during steaming without being at all darkened, and the use 
of back-cloths prepared with sugar of lead may be dis- 
pensed with. 

Tartar emetic also protects chrome yellows from blacken- 
ing during the steaming process, but not so perfectly as 
does the nitrate of cadmium. 

Cadmium yellows may also be fixed upon tissues as 
pigment colours, by grinding the sulphuret of cadmium up 
with albumen and gum tragacanth, printing, and steaming. 

Mixed goods of cotton and wool or worsted, such as de- 
laines, are generally printed on the steam principle wijbh 
certain modifications. As the first step, the pieces are 
bleached (stoved) by exposure for some hours to the fumes 
of burning sulphur in a closed chamber, after which they 
are well washed. Mr. John Thom has devised an improved 
stoving machine, instead of the old brick chamber. It is 
probable, however, that sulphur bleaching in the wet way 
will be found generally preferable. This is performed by 
steeping the goods in a concentrated solution of the bi- 
sulphite of soda, or preferably of magnesia, to which some 
muriatic acid has been added, so as to liberate the whole of 
the sulphurous acid. 

The "preparing" with stannate of soda is of even 
greater importance than in case of unmixed cotton goods. 
The padding in stannate is generally repeated twice, after 
which the pieces are taken through vitriol sours at 3° Tw. 
After washing slightly, and semi-drying, they are then 
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padded once or twice in a snlpbo-mnriate of tin — known to 
dyers as yellow spirits — at abont 4^ Tw. 

A variety of oilier processes are, however, in occasional 
use. Instead of tlie plain stannates, a variety of double stan- 
nates, such as the silico-stannates, arsenic and phospho-stan- 
nates, alumino and tnngsto-stannates have been tried, but 
without any such marked success as to lead to their general 
adoption. Others pad the pieces in mixtures of the proto 
and per-muriates of tin (stannous and stannic chlorides) 
rendered as nentral as possible. 

The salpho-muriate is made by mixing three measures 
oi double muriate at 120** Tw. with one of oil of vitriol, 
adding muriatic acid at 32" Tw. equal in bulk, and letting 
down to the strength required with water. 

After padding in sulpho-muriate the pieces pass on with- 
out rinsing into a beck of chemic (bleaching lime) at |-" Tw. 
This device, for which printers are indebted to the late Mr. 
John Mercer, is found to give the colours much more body 
and brightness than conld otherwise be obtained, though 
the nature of its action is not thoroughly understood. The 
cloth is then washed, drained in the centrifugal, and dried. 
Just before printing it is taken through gum-water at 
about 8 ozs. per gallon. 

The following are examples of colours for this class of 
goods. 

The aniline, Ac, colours were formerly mixed with egg- 
albumen for the lightest and most delicate shades, or blood- 
albumen for darker shades, along with a solution of gum 
tragacanth, gum-gedda, or the whitest British gum. Thus, 
for a Hofmann's violet, there was taken from 6 to 24 fluid 
ozs. of the dissolved violet, with a pint of blood-albumen 
solution (6 lbs. to the gallon), and -L gallon of gum- water. 
The albumen is added after boiling. 

This method is now to a very great extent abandoned, 
and the colours are made up as directed for pure cotton 
g^ods, either with arsenite of alumina or with tannin and 
tartar emetic. 
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The following very simple process, for 17-|- pints of colonry 
is suitable for many of the coal-tar dyes : — 

Gum arabic 2 lbs. 3 ozs., dissolved in water to a nniform 
mucilage, 1 lb. l^- oz. calcined wheat «tarch are well stirred 
np in water, and heated to a paste in a water or steam-bath. 
Both are well stirred together, and made np to 17i. pints. 

For a violet, the clear solution of 155 grs. methyl, or 
Hofmann's violet, are incorporated with the above, using 
more or less colour according to shade. 

For a blue, add the clear solution of 1^ oz. Nicholson 
blue, and, finally, the solution of 17-^ ozs. alum. 

For a red, the solution of 1-|^ oz. yellowish sa£franine. 

For a rose, the solution of ^ oz. of bluish saffranine. 

For green, the solution of 1-| oz. malachite green, and the 
clear decoction of S^ ozs. berries. To the whole, when cold, 
add 174. fluid ozs. red liquor at 22« Tw. 

For yellow, the clear solution of ^ oz. phosphine or 
chrysoidine. The whole colour must in no case make up 
more than 17-|- pints after everything is added. 

After printing, hang up two days, and steam for two 
hours at 223^ As a rule they do not require rinsing. 

White Designs lupon Aniline Colours. 

Print the design with the following composition : — 

Zinc powder 100 parts. 

Gum- water at 30° Tw. . . . 20 „ 
Hydrosulphite of soda at 39° Tw. . 20 „ 

Let the printing dry ; steam, and after steaming, tak« 
through very weak muriatic sours to remove the zinc. 

The following receipt is given for a saffranine red. 

Dissolve 6 parts saflranine in 100 parts boiling water. 
Make up a thickening with — 

Red liquor at 21^° Tw. . • 1000 parts 
Arsenite of soda at 98° Tw. . 500 „ 

Acetic acid • • • • 750 „ 



TISSUE-PRINTING. 315 

Mix and dissolve separate! j : — 

Soda 1,000 parts. 

White arsenic .... 1^00 }, 
[Dissolved in water, 1,500.] 

Mix all together, and add : — 

Gum water .... 1,600 parts. 
[Containing gum, 1,000 parts.] 

To make up the colour, take — 

Solution of saffranine . • 1 part. 

Thickening . . . • 5 „ 

As specimens of the older colours we give : — 

Black. 

Logwood liquor at 8® Tw. . • 1 gallon. 

Thicken with 1 lb. flour and 1-L lb. British gum. 

When cooled down to 98** F., add : — 

Nitrate of iron . . . . 7^^ fl. ozs» 

Muriate of iron at 84" Tw. . . ^t »» 

Nitrate of copper ... 2 ozs. 

FruBsiate of potash . • .. ^ 9) 

Block for Yams, 

Extract of logwood at S\P Tw. . 83. lbs. 
Dextrine ..... 8|- ozs. 
Wheat starch . . . . 8|- „ 

Boil up, stir till cold, and mix with — 

Black liquor at 39^® Tw. . . 3^ lbs. 

Stir together. 
Print, hang up for a daj, steam and wash if needful. 

Or:— 
Extract of logwood at S^"" Tw. . 4^ lbs. 
Gum tragacanth ... 17 obs. 
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Boil well together, and stir till cold. Stir in : — 



Chromate of potash . 

Bine vitriol • . • • 


8|- ozs. 
4> 


Mix, and print as above. 




Another Black. 




Logwood liqnor at 6® Tw. . 

Starch 

Dextrine • • • • • 


7 pints. 
17i ozs. 
10i„ 


Boil, and when half cold add : — 




Nitrate of iron at 98^ Tw. . 
Mnriate of iron at 98*» Tw. . 
Oxalic acid . . . • 


8|. ozs. 


Blue (Pmssiate)* 

Water 

Sal-ammoniac .... 
Starch 


14^ gallon. 
9 ozs. 
25 .. 



Boil and stir in : — 

Tin pulp 

When well mixed, add : — 

Yellow pmssiate 
Eed pmssiate .... 
Tartaric acid .... 
Oxalic acid (dissolved in hot water) 



6 quarts. 

4 lbs. 
2 „ 
6 „ 

1.^ » 



Dark Blue, 

Water 

Starch . • 
Cochineal liqnor at 6^ Tw. 
Sal-ammoniac . . 
Tin pnlp • 



4 gallons. 
16 lbs. 

1 quart. 

2 lbs. 

4 gallons. 
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Tartario acid . 
Yellow pmssiate 
Eed prassiate . 

Oxalic acid . 

Hot water . 



{ 



16 lbs. 

10 „ 
'6 



I) 



»» 



1 quart. 



15 gallons. 

28 lbs. 



To make the palp, take 

Hot water 
Yellow pmssiate 

Dissolve, and then add 

Double muriate of tin at 120^ Tw. C gallons. 

Stir all very well together, and add : — 
Hot water . . . .15 gallons. 

Wash five times in fresh water by decantation, and 
throw it on a filter to drain. 



Sa^an Brown. 

Sapan liquor at 8** Tw. 
Logwood liquor at 12** Tw. 
Bark liquor at 10*» Tw. 
Chlorate of potash 
Alum .... 
British gum 

After boiling, stir in : — 

Bed pmssiate of potash 
Oxalic acid 

Chocolate, 

Sapan liquor at 8** Tw. 
Logwood liquor at 10° Tw. 
Bark liquor at 18° Tw. 
Bed liquor at 16*^ Tw. 
Starch .... 



2-L pints. 



5 „ 
-l^oz. 

6 „ 
2|. lbs. 



2 ozs. 

1 » 



2|. gallons. 

1 „ 
3 pints. 

8 quarts. 

9 lbs. 
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Boil as usual, and add when nearly cold : — 

Chlorate of potash ... 8 ozs. 
Red prussiate of potash . 4 

Yellow prussiate of potash . 8 

It is useful to grind the prussiate dry before dissolvingv 
but the chlorate must on no account be ground with it, or 
a severe explosion maj happen. 



>» 



»> 



Cinnamon* 

Decoction of quercitron at 20® T w. 
Ghround cochineal 



1 gallon. 
20 ozs. 



Let stand for some time in a warm place without boiling, 
and add : — 



Oum Senegal . 
Tin crystals 
Extract of indigo 



3-L lbs. 
9 ozs. 
3 „ 



Drab, 

Decoction of gall-nuts at 12** Tw 
Black liquor at 24*> Tw. . 
Berry liquor at 10® Tw. 
Cochineal decoction at 6® Tw. 
Gum-substitute water 



1 quart. 
5 fl. ozs. 
i pint. 
5 fl. ozs. 
1^ quart. 



Green. 



Starch 

British gum 

Bark liquor at 15® Tw. 

Boil, and work in : — 

Tin crystals 
Alum 
Tartaric acid 



6ilbs. 

2 „ 

4 gallons. 



7 „ 



^ 
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Yellow pmssiate . . . 7 lbs. 
Oxalic acid . . . . 4- n 

[Previously dissolved in 1 pint hot water.] 
Extract of indigo, about • • 1 quart. 

Regard must be had to the quality of the indigo extract, 
which varies considerably. 

Olive. 

Mix a dark green with more or less lavender liquor ac« 
cording to shade. 

PinJc. 



Ammoniacal cochineal liquid 


at 10^ 




Tw 




4 quarts 


Cochineal liquor at 6^ Tw. 




i pint. 


Crystallized tartar 




2 ozs. 


Alum (free from iron) . 




8 „ 


Gum .... 




4 lbs. 



Pur^e. 

Now chiefly produced by means of the aniline violets. 
Orcmge, red, scarlet, and yellow are now also very gene- 
rally obtained with the anilines. 
For a Cochineal Scarlet take : — 

Cochineal liquor at 12** Tw. . 
Starch ..... 

Boil, and work in : — 

Salt of sorrel .... 

Pink salt ..... 
Tin crystals ..... 
Oxalic acid ..... 

If a yellower shade be required, a little berry or bark 
liquor may be added. 

After printing, delaines are cooled by hanging up, and 



4 quarts. 
2 lbs. 



2 ozs. 

ilb. 

I 

2 ozs. 
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steamed for three-quarters of an honr. They are next 
winced through water for ten or fifteen minntes, washed 
in the machine as long as thej colonr the water, drained 
in the centrifugal, dried by a steam heat, and hung up for 
a few days in a cool place. 

Both delaines and woollen goods are liable to evolve 
sulphuretted hydrogen during steaming from an incipient 
decomposition of the wool, to the great injury of many 
colours. Hence, it is prudent to wind on the steaming- 
reels, along with the delaines, pieces of grey cotton cloth 
previously padded in weak sugar of lead and dried. The 
lead absorbs the sulphuretted hydrogen and prevents mis- 
chief. The same effect may be in many cases produced by 
adding to the colours a little nitrate of cadmium. 



Spimt-Style. 

The spirit-colours, sometimes called pre-eminently ap- 
plication-colours, approach somewhat closely to the steam- 
colours. Like these they are applied merely to those 
portions of the cloth where the design is to be actually 
produced. They are not fixed, however, by steaming, as they 
contain compounds of tin — technically known as " spirits " 
— in such proportions that the cloth would be injured if ex- 
posed to steam. When printed the pieces are dried, avoid- 
ing high temperatures, aged for a short time in the cold, 
rinsed and washed in cold water, and finally dried. The 
effects produced are often brilliant, but deficient in per- 
manence. 

The spirit-style has relatively decreased in importance in 
proportion to the growth of the steam-style. It is little 
adapted for the majority of the new colours, and the colour- 
ing matters which it employs are chiefly those of vegetable 
origin — sapan, logwood, bark and berry liquors. The acid 
aniline colours, such as acid magenta, might be applied in 
this stjle if it should prove convenient. 
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The following examples will show the nature of the 
colours used in this style : — 

1. Blue. 

Water 2 gallons. 

Starch 2|. lbs. 

Yellow prussiate of potash • • 2 „ 

Boil till dissolved to a uniform paste, and when cold, 
add: — 

Nitrate of iron at 82** Tw , . li- pint. 

Oxjmuriate of tin at 100® Tw. . 3 pints. 

2. Chocolate. 

Sapan liquor at 8® Tw. • • 1^ quart* 

Bark liquor at 13** Tw. ... 1 pint. 

Logwood liquor at 10** Tw. . . 1 quart* 

Starch 1 lb. 

After boiling and cooling down to 110® F., add : — 

Oxymuriate of tin at 100® Tw. . 4 pint* 

Nitrate of copper at 80® Tw. . . i » 



v/u • • • • • 


T » 


3. Orange. 




Berry liquor at 8® Tw. . 
Light British gum 


1-L quart* 
3 lbs. 


After boiling, stir in : — 




Tin crystals 
Spirit pink (No. 4) 


14- lb. 
1 gaU* 


4. Pink. 




Sapan liquor at 8® Tw. . , 
Salt (common) 


1 quart* 
8 ozs. 
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Starcli 6 ozs. 

Water 1 quart. 

After boiling and cooling, work in : — 

Oxymnriate of tin at 120® Tw. . -^ pint. 
Nitrate of copper at 80® Tw. . . -I- fl. oz. 

6, PinJc for UocJcing in with Madder Work. 



2i.lbs. 

^Ib. 

I 

ItVoz. 
ipint. 



Sapan liqaor at 10® Tw. . .41^ quarts. 

Pink salt 

Sal-ammoniac 

Bine-stone • 

Oxalic acid . 

Water . 

Oum Senegal water (at 6 lbs. per 

gallon) 4|- quarts. 

Oxymuriate of tin at 120® Tw. . 11 fl. ozs. 

6. Purple. 

Copperas 5 ozs. 

Starch . . . • . 1 lb. 

Water 2 quarts. 

Logwood liquor at 8® Tw. , • ^ gallon. 

After boiling, stir in : — 

Muriate of iron (protocHoride of 

iron or ferrous chloride) . • ^ pint. 
Oxymuriate of tin at 120® Tw. . 4. „ 

7. Bed. 

Starch 2|, lbs. 

Verdigris • . . . • 8 ozs. 

Sal-ammoniac . • • • 8 „ 

Sapan liquor at 4® Tw. ... 6 quarts. 
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Boil, and when cold stir in : — 

Pink salt • 

Oxalic acid • • • • • 8 ozs. 



Pink salt • • • . . 2j.lbs. 



8. Yellow* 

Starch 2 lbs. 

Alum ....•• 1 lb. 

Berry liquor at 10^ Tw* . . .2 galls. 

Boil, and when cool stir in — 

Double muriate at 120® Tw. • • 1 quart. 

It will be seen that in all these receipts a considerable 
proportion of tin, generally in the form of a per-salt 
(stannic salt), is a standing ing^dient. 

9. Another Yellow, 

Berry liquor at 6i.° Tw. . . .21 quarts. 
Ground alum . . . • .24 ozs. 
Solution of tin. . • • • ^i P^^^* 

Gum tragacanth • . . • 2 lb. 3 oz. 
[Previously steeped in 7 quarts of the berry Kquor.] 

The solution of tin is composed of — 

Muriatic acid . . • .19 lbs. 11 ozs. 
Tin crystals . • . .13 lbs. 2 „ 



10. VioUt. 




Logwood liquor at 2 Tw. 


l-J pint. 


Gam-water ..... 


9 fl. ozs. 


[Containing 8i. ozs gum] 




Ground alum .... 


1 oz. 


Perchloride of tin • . . • 


li- ,, 


Solution of corrosive sublimate • 

T 


I 
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The solation of corrosive sublimate is made np with — 

Muriatic acid . • • • S^- ozs. 

Corroaive sublimate. • . • ^t >' 

Twenty-four hours after printing wash well and drj. 



Pigment Style. 

The pigment style is one which has been remarkably 
developed of late years, and which adds greatly to the re- 
sources of the printer, serving to produce effects which 
would otherwise be impracticable. In all the other styles 
of printing, as weU as in dyeing, the colouring matters 
are soluble, and are rendered insoluble upon the fibre. In 
the pigment style the colours are insoluble colours in ex- 
ceedingly fine powder. This is ground up with some suit- 
able medium, printed, and then steamed and dried. By the 
steaming process the medium is coagulated and rendered 
insoluble, and the colour is consequently left permanently 
deposited upon the fibre. The colours adapted for this 
style are the lakes, including carmine, vermilion, ultra- 
marine of different shades, chrome yellows, and oranges — 
1.6., chromat'OS and dichromates of lead, cadmium-yellow 
(sulphuret of cadmium), Ouignet's green, and other chrome 
greens, carbonaceous grey, lamp black, the umbers, ochres, 
and other natural coloured earths, which must be pre- 
viously brought to the highest degree of fineness by 
elutriation. 

The principal mediums used are albumen, as obtained 
from blood or eggs. This is ground up into a uniform 
paste with the colour, thickened with mucilage of gum- 
tragacanth, and after printing, fastened by steaming. 

Casein, or as it is commonly called in print-works 
lactarine (from the very unscientific name given it by a 
patentee) is also used. It is dissolved in ammonia, and 
becomes fixed as the solvent is volatilized by heat. Yege- 
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table gluten is also occasionally nsed. Where cost is less 
the object than excellence, albumen should always be pre- 
ferred. Various yarnishes and oily mixtures, solutions of 
india-rubber, <fec., have been tried as mediums for pigments, 
but so far without any very general success. Here, con- 
sequently, there is decided room for improvement. One 
proposal is to incorporate the colour with collodion, — t.e., a 
solution of pyroxiline in a mixture of alcohol and ether. 
The high price of ether and the inflammable character of 
its yapour present difficulties in working this process on 
the large scale. 

The pigment style is chiefly adapted to the smaller 
features of a design, dots, stars, flowers, flne lines, &c. 
We rarely meet with goods printed exclusively by this 
process, but it serves to embellish or illuminate designs 
mainly produced by other styles. Pigment colours are 
often applied by the block, or as it is technically called 
" blocked in," after the other parts of the design have 
been completed. They take a high place as regards 
solidity and permanence, and as now produced they are 
free from the chalkiness and opacity which was complained 
of some years ago. 

The following medium has been proposed by Schlum-, 
berger for fastening the pigment colours : — 1,000 parts 
casein, 75 parts calcined magnesia, and 4,800 parts water 
are taken, each of the solids is separately worked up with 
portions of the water, and the whole is mixed together and 
allowed to stand for a few hours, when it forms a thick 
pasty mass. Three hundred parts of hydrated baryta 
(barium hydroxide) are next dissolved in ten times their 
weight of warm water, and stirred into the casein paste. 
The pigments are then ground up with this mixture. 

The following are processes for pigment blues applicable 
to silk or cotton : — 

(a.) 

Albumen solution • • • • 1 quart. 

Finest ultramarine • • • • 22i- ozs. 
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(6.) 

Of the mixture aboye 
Water . 
Zinc white 
Solution of albumen • 
Ammonia soap (liquid) 

For the solution of albumen take : — 

Best blood-albumen . 
Water at 88** F. . 
Ammonia soap • 

For the ammonia soap mix : 

Soft soap . 
Warm water 

Dissolve and stir in : — 









Oil of turpentine 
Ammonia . 






1 quart. 
4 quarts. 
24. lbs. 
1 gallon. 
1 pint. 



26 ozs. 
1^ quart. 
1 pint. 



:j.lb. 
^gall 



lib. 
lib. 



Or:— 

Make up the ultramarine to a paste with glycerine, 
grinding it well up in a paint-mill and running it through 
three strainers. 

For the paste take : — 

Ultramarine • • • • 7 lbs. 
Glycerine 3^^ 

For the colour : — 



» 



Paste as above • 
Solution of albumen 



4 lbs. 



After printing, steam, take through boiling water, and 
wash. 

Trouble is often experienced in pigment styles, and in- 
deed in all colours containing insoluble matter, if applied 
with the machine, by the ** sticking on " or ** sticking in " 
of the colour. That is, the colour, instead of being evenly 
and uniformly taken up by the calico from the engraving 
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on the cylinder remains in part adhering to the latter, 
nntil the engraving is filled np; The colonr is in a manner 
nnmized, or mechanically decomposed in this process. 
The soluble ingredients are delivered in the nsual manner 
npon the piece which is being printed, whilst the insolnble 
ingredients — which in pigment styles are the most impor- 
tant — ^remain on the engraved roller. 

The only remedy for this evil is greater care in the per- 
fect mixture of all colours in which insoluble ingredients 
are present. 

In block printing this inconvenience does not make itself 
felt. 

Aniline Black and Allied Styles. 

Aniline blacks, though they are in some cases fastened by 
steaming, and though they can be combined with almost 
every style, are most conveniently treated of separately. 

1. UngreerKMe Aniline Black with Vanadivm. 

Water 550 parts. 

White starch . • . • 125 „ 
Dark calcined starch • . . 42 „ 

Boil, and when cooled down to 122** F., add : — 

New aniline oil . . • .80 parts. 
Muriatic acid at 32^ Tw. . . 80 „ 

When perfectly cold, add : — 

Chlorate of soda . . • .42 parts. 
Boiling water . . • • 50 „ 

Just before using, stir in : — 

Solution of vanadium (see below) . 20 parts. 

Age for two days ; take through bichromato of potash 
75 grains to 1|^ pint of water, at 158° F., wash, and soap. 
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Instead of using the respective proportions of aniline 
and muriatic acid mentioned above, it is better to neutra- 
lize the aniline exactly with the necessary amount of 
muriatic acid, using methyl violet as an indicator. To 
the aniline oil muriatic acid is added till a few drops of the 
liquid, added to a very dilute solution of methyl violet in 
water, turn it to a greenish blue. The air of the ageing 
room should be very moist, and a little sal-ammoniac, say 
10 parts, may be usefully added to the colour in order to 
attract moisture. 

To prepare the solution of vanadium: Dissolve 155 
grains vanadiate of ammonia in 1^ oz. muriatic acid, pre- 
viously diluted with an equal measure of water, heating 
the whole gently in a porcelain crucible, and adding by 
degrees small quantities of glycerine, stirring briskly till 
the liquid has become a dark green, and all undissolved 
matter has disappeared. Then dilute with 17 pints of 
water. The liquid turns a light blue and is preserved in 
a closed bottle ; 3^ ozs. of this solution suffice for 22 lbs. 
of colour. 

2. Co^er Aniline Black, 

Water Igall. 

Muriate of aniline • • . 2 lbs. 
Aniline oil • . . . .2 ozs. 

Starch 2 lbs. 

British gum • • • . 8 ozs. 

Boil and cool. 

Chlorate of soda solution 12^ Tw. • 1 gall. 
White starch .... 2 lbs. 
British g^m .... 
Ammonium chloride . 



I 



Boil and cool. 

When ready for printing, mix the two together, and add 
1 pint of copper paste and strain when the colour is 
ready. 
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This black can be fixed either by ageing or steaming. 
If the latter method is preferred steam for half an hoar at a 
pressnre of 3 to 4 lbs., roll the pieces in bundles, let lie 
over-night, and soap in morning. 

8. Cordillotfs Aniline Black. 



White starch 

Light calcined starch 

Lamp-black 

Water . 

Aniline oil . 

Boil well, and add : — 
Chlorate of baryta 

Add by degrees : — 

Tartaric acid 
Dissolved in water • 

Stir np, and add : — 

Eed pmssiate of ammonia 



. 13| ozs. 



63 

3 



4 lbs. 6 „ 



9{- ozs. 



. 19^ ozs. 
• 3^ »> 



• 27 i ozs. 



To prepare the red pmssiate of ammonia, dissolve 
12|.ozs. sulphate of ammonia in 13|^ozs. boiling water, and 
add to it the solution of 2-^ lbs. red pmssiate of potash in 
4 lbs. 8|. ozs. boiling water. Mix the two liquids, let stand 
for two days that the sulphate of potash may crystallize 
out, and draw off the clear for use. 

This black bears steaming immediately, it does not 
tender the cloth and can be associated, with all colours. 
It is, however, costly. 



4. Cerium Aniline Black, 



White starch 

Light calcined starch 

Water 



30 lbs. 10 ozs. 
. 14|:lbs. 
. 242 



99 
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Sal-ammoniac • . • 3 lbs. 14 ozs. 
Chlorate of potasli • . Gibs. 12|- ozs. 
Muriate of udline • . 18 lbs. 7^ ozs. 

To 220 lbs. of the solntion are taken 49i- fluid ozs. of cerium 
solution. The colour is developed in about eight hours, 
and is remarkably rich and deep, with a blue reflection. 

The cerium solution is prepared by treating cerite with 
sulphuric acid. The mass is then lixiviated with water, 
and the liquid is filtered to remove silica, and is then con- 
centrated for use. The cerite is ground very fine and is 
heated with an equal weight of oil of vitriol' in a leaden 
pan. 1 lb. cerite yields about 9 lbs. solution. 

6. Chlorate of Ammonia, 

Water, 157 fluid ozs. ; liquid ammonia, 7 pints, sp. gr. 0-9. 

Mix, and add 157 fluid ozs. water in which have been 
dissolved 4 lbs. 6 ozs. tartaric acid. Then add : Boiling 
water 43-^ pints, chlorate of potash 9 lbs. 10 ozs. 

Stir till all is dissolved. The mixture should be neutral 
to test paper. Then put in tartaric acid as above, 157 fluid 
ozs., stir continually for a quarter of an hour, and after- 
wards at intervals throughout the day while the mixture 
is cooling. When quite cold, throw on a filter and wash 
in the filter with 11|- pints of water, adding the washings 
to the filtrate. The yield is 74 pints at sp. gr. 1*05. 

Thiokemng No. 1. 

Ohlorate of ammonia solution, as above, 63 pints; starch, 
17 lbs. 13 ozs. Heat to 155° F., incorporating thoroughly, 
and cool. 

Thickening No. 2, 

Chlorate of ammonia solution, as above, 1103 fluid ozs. ; 
brown British gum, 39 lbs. 10 ozs. Heat also to 155® F., 
and cool. Equal quantities of these two thickenings are 
made ready for use. 
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Colour, 

Mixed thickenings, 63 pints; muriate of aniline, at 
spec. gpav. 1*10, 316 fluid ozs. ; sulpburet of copper paste, 
77-L fluid ozs. These mixtures should be prepared in 
stoneware pans, heated in the water-bath, or in enamelled 
iron pans fitted with steam-jackets. 

Svlpharet of Copper Paste, 

Caustic soda, at sp. gr. 1*35, 315 fluid ozs. ; flowers of 
sulphur, 4 lbs. 14 ozs. This is put in stoneware vessels 
and frequently stirred with an iron ladle till all is dis- 
solved, which may take from twentj-four to thirty hours. 

Add this all at once to 23 lbs. 13 ozs. blue-stone, dis- 
solved in 472 pints boiling water, stir well, and make up 
with cold water to 787 pints. Let settle, run off clear 
liquid, and wash three times by decantation, and drain 
upon a filter. The yield is about 21 pints of paste. 

Mwnate of Aniline Solution. 

Aniline oil 63 pints. 

Muriatic acid (33^ Tw.) . . . 60| pints. 
Water 27 „ 

The yield is nearly 140 pints at sp. gr. 1*00. 
Or take — 

Muriate of amline crystals • . 89 lbs. 11 oz. 
Aniline oil . . . . . 9 „ 13 „ 
Water 3 lbs. 

Instead of chlorate of ammonia, chlorate of soda and 
chlorate of baryta may be used, by substituting caustic 
soda or baryta for ammonia. In these cases it is less essen- 
tial to avoid the use of copper pans. 
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Aniline Blacky No, 5. 

Dissolve in 22 gallons cold water starcli paste, 110 lbs ; 
chlorate of potash, 6 lbs. 9 ozs. ; sal-ammoniac, 5 lbs. 7 ozs. ; 
and mix in snlphuret of copper paste, 10 lbs. 15 ozs. Before 
nsing, add starch pa^te, 110 lbs. ; liqnid mnriate of aniline, 
66 lbs. (50 parts muriatic acid and 46 parts aniline oil). 
Print and age the moist goods. The colour comes up a 
dark green. If the shade is not full enough, age longer. 

Lastly, take through a weak beck of carbonate of soda 
and chromate of potash. 

6. New Aniline Black, 

Water • . . . . .25 ozs. 
Starch ••.••• 30 „ 

Tungstate of chromic oxide (paste), 24 ozs. Boil well 
together, and when the mixture has cooled down to about 
90^ F., add :— 

Chlorate of potash . • • • 7 ozs. 
Sal-ammoniac • • . . 3|. „ 

Muriate of aniline . • • • 28 „ 

AnUine Black (Dreyfus^ s). 

Chlorate of ammonia . . .7^ quarts. 
Starch . . . •. • • 3. to 4 lbs. 
British gum • . • . • 3 to 4 „ 

Boil well together, and let cool ; then add : — 

Muriate of aniline, neutral (2 lbs. per 

quart) . . . . . S^ pints. 

Sulphuret of copper , . . ^ pint. 

Amline Oxalate Black, 

Chlorate of potash . . • • 4 ozs. 

Chloride of calcium • • • 3 „ . 



r 
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2 „ 
2 „ 



Starch paste . . . • • 2 qnarts. 

Gam tragacanth mncilage • 

Light gnm-water . . • ' 

33oil well together, let cool, and stir in 

Oxalate of aniline . • • 
Sal-ammoniac • • 

Snlphnret copper . • • 



12 ozs. 
l^oz. 
4^ ozs. 



Aniline Black, with Svlphocyaaiide of Copper, 

Water 2 qnarts. 

Starch • • • • • 8 ozs. 

British gum, dark . • • • 8 „ 

Salphocjanide of copper (paste) . 1 oz, 

BoU, and stir in — 

Chlorate of potash . • 4 • 4 ozs. 

When cool, add — 

Muriate of aniline • • • • 8 oz3. 

KoecJiUn^s Aniline Black, with Tartaric Acid, 

Water 4|. quarts. 

Aniline oil . • • • • 4|. „ 

Starch 10 lbs. 

British gum, dark . • • .10 lbs. 

Stir well together, and add— 

f Chlorate of potash • • • 5i- lbs. 
( Sal-ammoniac • • • • ^7 99 

Dissolved in — 

Water . . . • • .4 gallons. 

Boil, cool, and add — 

Salphnret of copper paste • • 2 quarts. 
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Just before printing add — 

Tartaric acid • • • • • 22 ozs. 
dissolyed in 

Hot water ••«;•! pint 
per gallon of the colonr. 

Pinhiey's Aniline Black. 



Mnriate of aniline . 


. 150 parts. 


Salt of vanadinm . 


. 184, >> 


Chloride of nickel . 


. . . 20 „ 


Chlorate of potash . 


100 to 150 „ 


Gnm-water 


1,200 „ 



The chief importance of this specification is that it re* 
called attention to the nse of vanadinm in the prodnction 
of aniline black, which thongh noted by Lightfoot had 
been overlooked, 

Besists for Aniline Black. 

White designs on aniline black gronnds may be obtained 
by printing on the following reserve-paste : — 

White arsenic . . . . . lO^- lbs. 
Soda-lye, at 65** Tw. ... 7 pints. 

YV a ter . . • . . •#„ 

Dissolve with the aid of heat, and when cold let down 
with cold water to 141^** Tw. Of the clear solntion, 5^ 
pints are diluted with 15|- pints water, and thickened with 
11 lbs. dextrine. 

Where this compound is printed the aniline black is 
not formed. 

Or:— 

Snlpho-cyanide of potassium • . 760 grains. 
Gum-water ..... 1|- pint. 
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Print on, steam, and print the aniline black over it. In 
case of an acid colour, the salpho«cjanide of lead is need. 

Discharge for Aniline BlacJcs. 

Make an acid solation of permanganate of potash, 
thicken with finest China-clay and siliceons earth, well 
ground and elutriated. Block in dry, and pass the pieces 
through oxalic acid. No starch, gum, or other organic 
matter must be used for thickening. 



Oerivm Aniline Orey, 



White starch • 
Light calcined starch 
Water . 
Sal-ammoniac 
Muriate of aniline 
Muriatic acid 
Cerite solution 



18 lbs. 12|- ozs. 
4 lbs. 2 ozs. 
132 lbs. 
1 lb. 1^ oz. 
1 lb. l^oz. 
1 lb. 1-J. oz. 
5|. ozs. 



Age for a few hours in a warm room, and soap well. It 
may be printed along with steam colours. 



Ordinary Aniline Orey* 

Dissolve 21|. ozs. chlorate of potash in 6 pints boiling 
water. When cold add : — 



• 11 J pints. 



Gum-water .... 
Sal-ammoniac ..... lO^- ozs. 
Chromo-tartrate of potash at 49** Tw. 3^ lb. 
Aniline ...... 6j.ozs. 



Tartaric acid 



To prepare the chromo-tartrate of potash, dissolve 33 1. 
ozs. bichromate in 105 fluid ozs. hot water. When it has 
cooled down to 111^ F., add gradually 3 lbs. 2 ozs. tartaric 
acid in powder, avoiding a rise of temperature. 
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Print, age for 48 hours at 89^ F., and wash for an hour. 
For lighter shades, increase the gam. This grey bears all 
the processes necessary for alizarine reds, except passage 
through a salt of tin. 

The following colours produced with an induline can be 
introduced here :— 

Bloxk. 



White starch • . . , 


4 lbs. 


Water 

Indigo substitute (Geigy's) 
Gum tragacanth water 
Turkey red oil • , , 
Berry liquor at BOiP Tw. . 


. 5^ quarts. 

' .1 „ 

-1- pint. 
. 2^ quarts. 


Boil, and add when cold : — 


« 


Acetate of chrome, at 20"^ Tw. . 


6 pints. 


Bisulphite of soda, at 41^ Tw. . 


1 pint. 


Olive. 




White starch . • . . 


8 lbs. 


Water .... 
Indigo substitute 
Gum tragacanth water 
Turkey red oil 
Acetic acid 


. lOi. quarts. 
• • 4^ >i 

^ pint. 
. 2^^ quarts. 


Berry liquor, at 30^** Tw. . 


* • "T »> 


Boil, and when cold add — 




Acetate of chrome, at 20® Tw. 


• 1 quart. 


Bisulphite of soda, at 41° Tw. . 


, • 1 pint. 


Blue. 




White starch . • 


6 lbs. 


Water 

Indigo substitute . 


• 25 pints. 

• 2^'^ quarts. 
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Otnm tragacanth water • . • 2^^ quarts. 

Acetic acid 2-j^ „ 

Turkey red oil , . • . 4- pint. 

Eoil, and add when cold : — 

Acetate of chrome, at 20^ Tw. . 1 quart. 

Bisulphite of soda, at 4V Tw. . . 1 „ 

Naphthylamine Puce, 

Nitrate of naphthylamine . . 2 lbs. 12-|. ozs. 
Acetic acid at 11^** Tw. . . .33 ozs. 

Dissolve and add : — 

Lukewarm starch paste (at h^ ozs. 

starch for 35 fluid ozs.) • • 7 pints, 

r Chlorate of potash ... 24- ozs. 

( Dissolved In hot water • . 26 ,, 

* 

At the moment. of using about 2.|. ozs. hydrofluosilicic 
acid is added. Print with the cylinder, and age for twenty- 
four hours at 76® P. with the wet-bulb thermometer at 
78** P. 

To prevent the naphthylamine salt from crystallizing 
out during printing, the cylinder is kept hot by turning 
in a trough of boiling water, and the colour itself may be 
kept at about 100*^ to 110® by a water-bath. 

After ageing, the pieces are taken through a cistern 
fitted with rollers, and containing per 35 ozs. cold water 
2\. ozs. bichromate of potash, and 1^ oz. muriatic acid at 
33® to 34® Tw. 

On leaving this bath the pieces fall into cold water, and 
are washed in the machine. They are then passed by eight 
at a time into a beck containing 153 gallons of cold water, 
and 7 quarts alkaline chloride of soda, at 21|.® Tw. They 
are winced here for twenty minutes and passed into soap- 
lye at 30 grains per 35 ozs. cold water for half an hour, 
cleaned and dried. 
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Na/phthylamine TeUowish Orey. 



Water . . • 
Starch • 
Naphthylamine 
Chlorate of potash 
Sal-ammoniac 
Acetic acid . 
Muriatic acid 
Muriate of iron, 75** Tw 

Beduce, if desired, with starch paste. 



1 


gallon. 


80 


ozs. 


8 


19 


2f 


>9 


U 


f» 


I 


lb. 


2 ozs. 



4. 



W 



Naphthylamine Orey. 



3 pints. 
1 pint. 
1 



M 



Yellowish grey, as above . , 
Starch paste .... 

Aniline grey .... 

The starch paste referred to is prepared with : — 

Starch 20 ozs. 

Acetic acid . . • • • 8 ozs. 

Water 1 gallon. 

Boil, and stir in 1|- oz. oliye oil. 



Anxlme Orey (Bhem's), 



Gum tragacanth water • 


• 12 pints. 


Chlorate of potash 


6 ozs. 


Sal-ammoniac 


. 6 „ 


Muriate of aniline 


3 


Nitrate of copper, 84** Tw. 


. 5 .. 


Muriatic acid 


6 .. 



(The last three colours are not remarkable for beauty.) 
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Naphthylamine Grey^ No. 1 (Lawjy'«). 

Starch paste • . • • 8 quarts. 

Muriate of iron crystals • • 1 lb. 

Previously dissolved in — 

Water . . • . . .2 quarts. 
Naphthylamine chocolate • • ^ pint. 

JDo. M. 2. 

As No. 1, but 1 lb. crystals of chloride of copper in 
place of muriate of iron. 
The chocolate above mentioned is thus made : — 

Nitrate of naphthylamine • • 3 lbs. 3 ozs. 
Dissolve in — 

Acetic acid, 11® Tw. . . • 1 quart. 

Starch paste, warm ... 1 gallon. 

[Containing 24 ozs. starch.] 

Lastly, add : — 

Chlorate of potash • • • 2|. ozs. 
In boiling water • • • • 1 pint. 



Compound Designs. 

The following few examples will throw a light on the 
methods of producing designs in a variety of colours. 

1. Rose, Orey, and Black on Calico {Steam Style), 

Bose. 

Solution of carmine ... 70 fluid ozs. 
Palest blood-albumen thickening • 175 ,, 
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Gnm-water . . . . .52 quarts*. 

[17^ 028. gum to 1|- pint] 
Water 70 fl. ozs. 

To make the solution of carmine^ take — 

Carmine 13 lbs. 2 ozs. 

Ammonia (at sp. gr. 0*968) . . 8^ lbs. 

Greij. 

Lamp-blaok paste • • .5 lbs. 7^ ozs. 

Residue of ultramarine blue . . 1|- pint. 
Dark blood-albumen thickening . 19^ „ 
Gum-water ..... 12^ „ 

Lamp'hlack paste is thus made : — 

Lamp-black . . . . .5 lbs. 7^ ozs» 
Oil of vitriol • • . • 21 ,, 14 y. 

Stir together, and let stand for twelve hours ; wash 
with water till acid is removed, and use the moist paste. 

PZocA;. 



Logwood liquor, at 11^** 


Tw.. 


. 122 pints. 


Water 




. 52 „ 


Chlorate of potash 




. 8 lbs. 11^ ozs» 


Olive oil . . . 




. 52 fi. ozs. 


Wheat starch 




. 82 lbs. 18 ozR* 


Dextrine 




. 583- lbs. 



To every 22 lbs. of this mixture add 2 lbs. 3 ozs. of the 
following mordant : — 

Solution of chrome at 48® Tw. . 17|. pints. 
Caustic soda at 72<» Tw. . . H »» 

Acetate of chrome at 18|.** Tw. . 14 ' „ 

For the chrome solution dissolve 12 lbs. chrome altun in 
1 8 pints water, and filter. 
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For the acetate of chrome solntion, take of the above 
solution of chrome alnm 1-| pint, and sngar of lead 21 ozs. 
Dissolve, settle, decant the clear, and set at IS^** Tw. 

Fuce^ Bedj Rose (fast) with Green, Yellow^ Violety 

and Blue (Steam), 

The pieces, perfectly bleached, are printed with the fol- 
lowing colours with the cylinder machine : — Discharge 
red, P.S. ; rose, 1. 8. Z 5 and 6 ; pace, B 2. 



Discharge Bed, P. S. 



Red liquor at 20" Tw. • 
Sapan liquor, at 30|-° Tw. 
White starch 
Calcined starch . 
Oil of turpentine . 
Tin crystals . 

Boil and stir till cold. 



17^ pints. 
I7i. ozs. 
4 lbs. 6 ozs. 

Sf lbs. 

3|- ozs. 



Rose, 1, S, Z, 5. 



Red Hquor, at IbiP Tw. 
Dextrine water 



1|- pint. 



14 



» 



To every 1-| pint of this mixture, add 2|. ozs. tin 
crystals. 

To make the red liquor aforesaid take : — 

Water . . . .175 pints. 

Alum and sugar of lead, each . 109 lbs. 6 ozs. 

The dextrine water is made by dissolving at a boil 43|- 
lbs. calcined starch in 52|. pinta of water. 



6 Piice, B. 2. 



Red liquor, set at 8^** Tw. 
Black liquor, at 8j,° Tw. 



17-^ pints. 
35 



99 



S40 
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Extract of logwood, at 30° Tw. 


lOi- ozs. 


White starch 


13 lbs. 2 ozs. 


Calcined starch . 


3i lbs. 


Oil 


l^ oz. 



After printing age for twelve honrs, and dung for four 
minutes at 176** F., in the following mixture : — 

Forty-four gallons dung, and 10|- pints arseniate of 
soda and potash. This solution is made by dissolving 105 
lbs. bi-*arseniate of potash in 175 pints of boiling water, 
and neutralizing with 262 pints caustic soda, at 30^^ Tw. 
This yields 210 pints liquid at 71^ Tw, 

For every ten pieces add to the dung-beck 17^ ozs. 
weight of cow-dung stirred up in water, and 8|- ozs. mea- 
sure of the arsenical solution. Wash in the machine, 
dung again for half an hour at 167° Tw., and wash once in 
the wheel and twice in the machine. A third dunging is 
done at the same heat for half an hour, and the pieces are 
washed once in the wheel and twice in the machine. 

Dye per 109 yards with 19 ozs. alizarine at 10 per cent. 

Enter at 98° F., raise to 143°, and take swatches to judge 
of the saturation. 

Wash in the machine, take through a bran-beck at 167° 
F. Dry in a current of air, calender lightly, and block in 
the following colours : — 

3 Steam-green, yellow M, light and dark violets, and 
ultramarine blue. Finally steam, wash, and finish. 



3 Steanv-green. 


Berry liquor at 8^° Tw. 
Boiling water 
Gum-water at 69^^ Tw. . 




5i. pints. 
8j „ 
. . 7 „ 


Yellow prussiate . 
Oxalic acid . 




. 2 lbs. 3 ozs. 
7 ozs. 


Alum .... 




. 14 „ 


Acetic acid at 11^** Tw. 
Permuriate of tin at 113° 


Tw 


■ 8f ,, 
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YeUow 3f . 

Berry liquor at 8^** Tw. . • 3± pints. 

Water I74. fl. ozs. 

Fink salt 5-|. ozs. 

Oxalic acid IJ- »i 

Powdered gum ... 2 lbs. Ill ozs. 

The violets (methyl) and the ultramarine are mixed in 
the ordinary manner. 



Blue, YeUow^ Green, and Blach (Steam) on Half Silks, 

Blue. 

Gnm tragacanth . . • • ^^t ^^^' 
White glue * . . . . 4^ „ 
Water I74. pints. 

Boil together, and in the liquid dissolve : — 
Soluble aniline blue . . • l|-oz. 

Boil np again, cool, and strain. 

Yellow* 

Boil np 10|- ozs. berry liquor at 6^®Tw. with 17-^ ozs. 
gum tragacanth in 17-L pints water. 
Stir till cold, and add : — 

Tin salt ..... 3-J-ozs. 



Oxalic acid . . . . • 8i- 



4 " 



Blach 

French extract of logwood . 2 lbs. 3 ozs. 

French extract of fustic . . 4|. „ 

Gum tragacanth . . . . 13 „ 
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Dissolve in 17-L pints water, boil up, let cool, and stir in 
nitrate of iron at 49° Tw. 

Black liquor at 9i-° Tw. . 2 lb. 3 ozs. 

Print, hang up, and steam. 

Black, Bed, Bose, Green, Yellow, and Blue, on a 
Violet Ground. Calico. 

Pad the pieces in stannate of soda at 1° Tw. for three 
hours, take through vitriol sours of the same strength for 
one minute, and then through water. Pad in a solution 
of ^ oz. casein (lactarine) and the same weight of soda 
crystals per 1} pint water. Leave them in this for three 
hours, take again through sours at l** Tw., and enter in 
the dje-beck. For each 12 pieces — 154 yards — ^add to the 
beck the necessary quantity of solution of aniline violet 
and 4^ ozs. acetate of soda. Bun through the beck for 
twenty minutes. 

Another and simpler way of preparing is : — Pad in stan- 
nate of soda at 14° Tw. for three hours, and take through 
a cistern containing 5^ ozs. sal-ammoniac per 87 quarts of 
water along with the necessary quantity of aniline violet 
in solution. Bun through this liquid for ten minutes, 
rinse, and dry. Before printing run over a drum covered 
with woollen cloth. 

Print on the following steam colours : — 

Black. 

Extract of logwood at 14° Tw. . 6^ pints. 

Bark liquor at 14° Tw. . . . 9 fl. ozs. 

White starch . . . . 9^ ozs. 

Dextrine 124- ozs. 

Boil, stir till cold, and add : — 

Nitrate of iron at 98° Tw. .* . 18^ ozs. 

And stir well together. 
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Red* 

Cochineal liqnor at 8-1^*^ Tw. . 

White starch 

Oil 



7 pints. 

7. 



17^ 0Z8. 



37 »> 



Boil well, and on taking from the fire add : — 



Tin crystals 
Oxalic acid . 



11 oz. 



Rose. 

Cochineal liquor at 2l^ Tw. or up- 
wards, according to shade • 
Red liquor at 22° Tw. . 
Tartaric acid .... 
Powdered gum . • . . 



24. pints. 
17 ozs. 



n 






Let down with weak gum-water, to every 17 pints of 
which add 1^ pint red liquor at 22° Tw. 



Oreen, 



Berry liquor at 9±° Tw. 
Red liquor at 15 |°Tw. 
Blue mixture, as below 
Perchloride of tin 
Oum • • • . 



7 pints. 






7'* 

8|. ozs. 
7 lbs. 1 oz. 



Blue Mixture, above mentioned. 



Water 

Yellow prussiate . 
Tartaric acid 
Oxalic acid • 









21 quarts. 

9| lbs. 
25i- ozs. 

254-., 
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Steam Yellow. 

Berry liquor at 6^"* Tw. . . l|-pint. 

Powdered gum . . • .12 ozs. 
Tin crystals . . . • 8|^ „ 

The yellow shonld be mixed three days before it is 
wanted. 



PruLSsioAi Blue. 



Water 

White stfiurch 

Tin pnlp 

Sal-ammoniac 

Bed pmssiate of potash 



17 pints. 

3^ lbs. 

8|. pints. 
20 3^ ozs. 

3|lb6. 



Boil, and stir till cold. For a heavier bine add ^ oz. to 
1 oz. nitrate of iron. 

The colonrs after printing are steamed. 

White^ Bltte, Green^ and Ydhw^ on a Twrkey'Red 

Orotmd. 

On the dyed pieces print : — 

White, — In 1|. pint water dissolve 2^ lbs. tartaric acid, 
and thicken with 27 ozs. pipeclay and 17-L finid ozs. gum- 
water (at 35 ozs. gum per 1^ pint). 

Yellow. — ^Water 7 pints, white starch 20 ozs., oxalic acid 
4 lbs. 6 ozs., nitrate of lead 2 lbs. 6 ozs., tin crystals 2 lbs. 
3 ozs. 

Blue (md Green. — Print the mixture from white to which 
has been added Prussian bine stirred np in water and dis- 
solved with oxalic acid. Green is formed by printing bine 
over yellow. The pieces are then passed through a dis- 
charge beck of chloride of lime at h\P Tw., and into a 
chrome beck of 155 grains chromate of potash per pint. 
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Bed and White on a Grey Grownd. First Method. 

Tin Solution, 

Tin crystals . . • • 41b8. 6ozs, 

Bichloride of tin, crystalline • • 2 lbs. 3 ozs. 

Dissolve together. 

Dissolve 174- ozs. sngar of lead, in l.|. pint water. Mix 
the two solutions, stir, let settle, and nse the clear, 

Stea/m "Bed. 

Cochineal liqnor, 9^® Tw. • . 65 pints. 

Bark liquor, 30i*» Tw. • . . 34. „ 

White starch • . . .11 lbs. 

Salt of sorrel ... 2 lbs. 3 ozs. 

Boil up, stir till cold, and add Z\^ pints of the tin solu- 
tion. 

22 lbs. cochineal yield 50 pints of liquor at 9\^ Tw. 
For this steam-red may be substituted a pigment-red made 
of carmine and gum-water. 



Steam, Grey, 



Crude acetic acid at 2\P Tw. . 
Black liquor, 20° Tw. . 
Solution of blue-stone, 20° Tw. 
Sal-ammoniac 
Catechu liquor, 2^^° Tw. 
Logwood liquor at 6|.** Tw. 



8|. pints. 

27|:OZS. 

l|-pint 
7 ozs. 
Calcined starch ... 3 lbs. 14 ozs. 

This colour may be let down as needful with one, two, 
three, <&c. times its measure of gum- water. 

Print, steam for half an hour, age for a day, wash, dry, 
and finish. 
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Second Method. — ^The same style can also be obtained 
in fast colours. The whites are protected by resists 
{which see), and the following colours are printed on for 
the reds and greys. 

Bed. 

Mordant B at 11^** Tw. (see below) 1} pint. 

Crude acetic acid at 2^^ Tw. • . S^ ozs. 

Bark liquor, 30i*» Tw. . . . 1^ „ 

White starch . . . • li » 

Calcined starqh . . . • 2|- n 

Boil, stir till cold, and add : — 

Tin crystals • . • . 1 oz. 

Mordant B, at ll^^^Tw. 

Boiling water . . • .43 pints. 
Alum • . • • • 22 lbs. 

Dissolve, and add : — 

Sugar of lead . • • 4 lbs. 6 ozs. 

Grey. 

Extract of logwood, 80° Tw. . • H V^^- 
Berry liquor, 6|^° Tw. ... 7 pints. 
Gum- water (containing 35 ozs.) • 1|- pint. 

After printing, age for twelve hours at 95° F., with the 
wet-bulb thermometer at 86° F. Take through a cistern 
fitted with rollers, with 1 oz. chromate of potash per 1|. 
pint ; rinse, and fly-dung with :— 

Water 350 pints. 

Dung. . . . . . 7 „ 

Phosphate of soda . . • 17-i-ozs. 

Pass the pieces for two minutes through this beck at 



\ 
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178" F., and then into a large dung-beck containing 175 
pints dang to 525 gallons of water. 

Wash, and pass for twenty minutes through a beck at 
155" F., containing 43 pints dung per dozen pieces. After 
each dozen the beck is replenished with 21 pints dung, and 
it is entirely emptied and renewed after 4 or 5 dozen. 

Wash well and dje with alizarine for reds, in the usual 
manner. Wash, take through boiling water, dry, and 
finish. 

Blcycky Bed, and Brown Furniture Print, 

The black is printed first, then the red and brown. The 
pieces must be prepared in the usual manner for steam- 
styles. After printing and dyeing, they are steamed, 
washed, starched on the backs, and dried. 



Black. 

Logwood liquor, 6J" Tw. . . 26 pints. 
Red liquor, 14" Tw. . . . 7 „ 
Black liquor, 14" Tw. . . . 11 „ 

Mix, and boil up with : — 

Wheat starch ... .6 lbs. 9 ozs. 

Add:— 

OUve oil 10^ ozs. 

Stir till half cold, and add :— 

Muriate of iron, 7I4." Tw. . .7 ozs. 
Nitrate of iron, 92|." Tw. . . 29^. „ 



Bed, 

Sapan liquor • • . • 8|- pints. 

Bark liquor 42 fl. ozs. 

Alum ...... 17-l-ozs. 
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Thicken in the nsnal manner with : — 

Wheat starch , . . ,271^ ozs. 
Gum tragacanth . . . • 8^ „ 

Stir till half cold, and add : — 

Chlorate of potash . . 4|.oz8. 

Bed pmssiate . . • 8| 99 

Brown. 

Dissolve 5 lbs. 7 ozs. catechu in 17 pints water at a boil, 
filter well, and add : — 

Bedwood mixture, 25^ Tw. . . 6y^ pints* 
Aoetate of manganese . . . 17 „ 

Thicken with : — 

Calcined starch .... 2 lbs. 3 ozs. 
White starch . . 4 „ 6 „ 

For the redwood mixture take : — 

Sapan liquor . . .70 quarts. 

Alum . . . . .27 lbs. 6 ozs. 

Sugar of lead . . . . 22 lbs. 

Dissolve, let settle, and use the clear. 

Acetate of Manganese* 

Dissolve 22 lbs. sulphate of manganese in 17|- pints 
water, and add 22 lbs. sugar of lead. Dissolve, let settle, 
and draw off the clear for use. 



Bandanna Sttle. 

This style is exclusively produced upon cotton cloths 
intended for handkerchiefs, and its production is generally 
a distinct business, apart from ordinary calico printing. 

The characteristics of the style are white, yellow, or 
orange spots upon a Turkey-red or deep brown, <bc., ground. 
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This effect conld, of course, be produced bj the discharge 
style, upon a Turkej-red, &c., ground, but it is obtained 
much more rapidlj and economically by special machinery 
'without the aid of the cylinder machine. Leaden plates 
are used, perforated with holes of the exact size, shape, 
and distances of the spots to be produced. A pile of hand- 
kerchief pieces is laid between two of these plates, so that 
the holes in the upper and the lower lead exactly corre- 
spond to each other, and the whole is then subject to a 
pressure of several hundred tons by being placed in a 
hydraulic press, specially modified for the purpose. 

A solution of bleaching liquor (chloride of lime) is then 
allowed to flow through the holes in the upper lead plate, 
and percolate in a straight line downwards, finding its 
escape through the holes of the lower plate. The immense 
pressure prevents the bleaching liquor from spreading out 
laterally, and confines its action to the parts corresponding 
to the holes. 

As soon as the bleachipg liquor has passed through, a 
stream of water is made to pass through in the same 
manner, so as to wash away the bleach, which, without 
this precaution, would spread out laterally as soon as the 
pressure was relaxed, and cause the spots to have a blurred 
outline. When this washing process has been sufficiently 
performed, the press is opened and the pieces are thrown 
at once into water. The result is a pattern of white spots 
upon the red ground. 

The method for producing yellow spots in chromate of 
lead will easily be understood on reference to the section 
on the discharge style. 

It is stated, that with a proper arrangement of presses, 
four workmen can print upwards of 19,000 yards of ban- 
dannas in a day often hours. 
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Feinting Woollens* 

Goods consisting entirely of wool are printed chiefly in 
the steam and the spirit styles, modified according to the 
natnre of the tissue. The following are receipts for the 
production of the most common colours : — 

BUbch {on (dUwool Merino). 

Orchil liquor at 10^ Tw. . . 1 gallon. 

Logwood liquor at 10® Tw. . . 12i- quarts. 

Gall liquor at 20® Tw. . . li pint. 

Starch 4|. lbs. 

Boil, and when the starch is thoroughly dissolved, 
add: — 

Blue-stone . . . . -1: lb. 

Copperas ..... -J^ „ 

Extract of indigo . . . 1^^ „ 

Stir till cold, and add : — 

Nitrate of iron at 80® Tw. . . 1 lb. 14 ozs. 

Black. 



Extract of logwood at 7® Tw. 

Water 

Starch ..... 
Alum ..... 


2^ quarts. 

4- lb. 
3 ozs. 


Boil together, stir till cold, and add : — 

Nitrate of iron .... 
Extract of indigo 


8 ozs. 
3 ozs. 


Another Black. 





Dissolve 10 lbs. solid extract of logwood in 17-|. pints 
boiling water. Thicken with ^ lb. gum tragacanth ; cool, 
and stir in 2 lbs. pyrolignite of iron at 98® Tw. Print with 



TISSUE-PBINTINQ, 851 

this colonr, age for two days, and take through a water at 
202^ F., containing 1 oz. chromate of potash per lb. of 
woollen. Rinse. 

This black requires no steaming. 

Another Black. 

Dissolve 3 lbs. extract logwood and 1 lb. extract bark in 
boiling water ; let settle, pour off the clear, and make it np 
to 10^ pints. Stir in 1^ lb. white starch and 1| lb. cal- 
cined starch ; boil, and dissolve in the paste whilst hot 
i lb. ground copperas ; stir till cold, and add 52 fluid ozs» 
nitrate of iron and 1|^ pint black liquor ; stir well. Print, 
dry, steam for an hour, and rinse. 

Black, 

Extract of indigo ... i lb. 

Sal-ammoniac . . . • l^-lb. 

Calcined starch ... 16 lbs. 

Extract of logwood at 9^^ Tw. . 14 quarts^ 

Boil up, stir till nearly cold, and add : — 

Nitrate of iron at 113^ Tw. . 2 lbs. 

Muriate of iron at 84P Tw. . . 1 lb. 

Stir till cold, and add : — 

Oxalic acid .... 2 ozs, 
Chromate of potash . . . ^ lb. 

Black for WooUen Yams, 

Dextrine ..... 6ozs. 
Wheat starch .... 8 ozs. 
Extract of logwood, 8j:^ Tw. . 31- pints. 

Dissolve, and add : — 

Black liquor, 14« Tw. . . 1 lb. 

Olive oil . • • • . ' 3 ozs. 
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Boil all together; cool, and stir in 1^ oz. nitrate of 
copper. When quite cold, add 3 ozs. nitrate of iron. Let 
stand a day before nsing. Stir well before printing. Afber 
printing, let goods lie half an honr in a damp place; steam, 
for an honr ; let lie for a day, and rinse. 

Fast Blaclc. 

Dissolve in water 5 lbs. 7 ozs. extract of logwood ; let 
settle, and make np to 17-1- pints. Dissolve therein 13^ ozs. 
gnm tragacanth; stir till cold, and add 7 pints black liquor 
at 301^^ Tw. Print, steam, and rinse. Take through a 
water with chromate of potash at li® Tw., and 122** P. 
Rinse. 

Blaclc, 

Dissolve 6 lbs. 9 ozs. solid extract of logwood in 11 pints 
of boiling water, let cool, and settle. Mix the clear with 
17 ozs. black liquor at 6^^ Tw., and 4|- ozs. nitrate of iron 
at 98® Tw. Thicken with 8-^ ozs. gum tragacanth. Print, 
hang up for six hours, and steam for forty-five minutes at 
the temperature of 212® F. Einse. 

Steam Blaclc. 

Logwood liquor . . . 16 pints. 

Sapan liquor . . . . 17 fluid ozs. 

Fastic liquor . . . . 17 „ 

All at 11® Tw. Thicken at a boil with :— 

Starch 2 lbs. 3 ozs. 

Add:— 

Blue-stone . . • • 8|- ozs. 

Copperas . . . . • ^t 99 
Extract of indigo . . • 7 „ 

And, when cold :— 

Nitrate of iron, 113® Tw. . . 17^. „ 

Let stand for twenty-four hours before using. 
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Boil together: — 


Dark Blue, 




Water 
Starch 


• 
• 


• • 

• • 


2 gall 
14. lbs. 


Boil, and stir in : — 








Alam 
Oxalic acid 
Tartaric acid 
Extract of indigo 


• 
• 
• 
• 


• • 

• • 

• • 

• • 


Hlb, 

I 

I 

3 „ 
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Blue, with a Purple BeJlecUon. 



Gam-water . . . , 


3|. gallons. 


Extract of indigo 


1 lb. 2 ozs. 


Alum .... 


li- lb. 


Cochinoal decoction at 6** Tw. 


15 ozs. 


Oxalic acid 


9 ozs. 



If a more violet shade is wanted, the cochineal is in- 
creased ; and if a lighter bine is required, the gum- water 
is increased accordingly. 



Boyal (i.e. "Prussian) Blue, 

Water ..... 1 gallon. 
Gum ..... 7-Llbs. 

Alum ..... 13 ozs. 
Oxalic acid . . . • 1 lb. 

Dissolve at a boil, and, when cold, stir in : — 

Bed prussiate of potash . . 2|. lbs. 
Stannic chloride (oxjmuriate of 

tin) . . • . • \^, 

Nitrate of iron at 80^ Tw. . . 1 lb. 10 ozs. 

A A 
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Extract of logwood at 7° Tw. 
Extract of Sapan at 7" Tw. . 
Water .... 

Starch .... 



1 pint. 



1|- quarts. 

4 lb. 

Boil together for twenty minntee, stir till cold, and 
add:— 

Xitrate of iron . . . . 1 oz. 
Sulphate of zinc . . . 2 „ 

Orchil Brown. 



Orchil liqnor . 
Alma . 
Oxalic acid 
Starch . 
Extract of indigo 






25 quarts. 
lib. 
1 .. 
3 „ 
1 » 




WoodBrc 


WM. 


Sapan liquor, 6^" 
Pnatic liqnor, 6^° 
Logwood . 


Tw. 
Tw. 


2^. qnartB. 

1 

1 


Mix, and dissolve in 


the Uqai 


i:— 


Alnm 
Bine stone 
Nitrate of copper 




4 oza. 

5 „ 


Thicken with gum tragacantt 
well before nsing. 


. Warm slightly, aad stir 




Broton. 




White starch . 
Calcined starch 
Extract of indigo 






24 lbs. 
24 „ 
10 „ 
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Sal-ammoniac .... 2 lbs. 

Orchil liquor .... 182 quarts. 

Water ..... 35 pints. 

Boil, and add : — 

Alum ..... 16 lbs. 



Blond, 

Extract of indigo . . • 1|- ozs. 
Alum ..... i lb. 



Oxalic acid 



7, 
I 



Extract of fustic, orchil liquor, and gum- water as re- 
quired. 

Brown for Yams cmd Pieces, 

Starch . . . . . 14 ozs. 

Water . . . . . 17 fluid ozs. 

Extract of orchil . . . 4 lbs. 6 ozs. 

Extract of indigo ... 5|. ozs. 

Boil to a perfect paste, stir till cold^ and then dissolve in 
the mass :^^ 

Alum ..... 6;^ ozs. 
Print at once, and steam for an hour. 



Brown, 

Dissolve 35 ozs. extract Sapan and 17^ ozs. extract of 
bark, both solid, in 11 pints boiling water ; let cool, and 
settle. Thicken the clear liquid with 4|- ozs. gum traga- 
canth, and stir in Sj- ozs. red liquor at 6.|-^ Tw. If a darker 
shade is required, add a little black liquor. 

Print, hang up for six hours, steam at 212® F., and 
rinse. 
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Bismarck Brown. 

Take about 1 oz. of the colour, more or less, according to 
the shade. Dissolve it in 11 pints of water ; let cool, and 
settle. 

Thicken with 2|- ozs. gnm tragacanth, th^ same weight 
of starch, and 1|. ozs. glne. Print, hang np for six hours, 
steam for forty-fivo minutes at 189® P., and rinse. 

Buff. 

Orchil liquor at 22® Tw. . . 1 gallon. 

Bark liquor .... 2 „ 

Alum ..... 3 lbs. 
Starch, according to shade. 

Iron-bufiTs are not practicable upon woollens. 

Chocolate (Bed Shade), 

Ammonia-cochineal paste . . \5 ozs. 
Alum • . . . . 4^ lb. 

Sal-ammoniac . . . . 4^ lb. 

Oxalic acid .... 2 ozs. 

Orchil liquor at 16® Tw. . . 2 gallons. 

Boil, stir well till thoroughly incorporated, strain, and 
dissolve : — 

Starch 2 lbs. 

Extract of indigo ... 6 ozs. 

Darh Chocolate, 

Orchil liquor .... 3 gallons. 

Oxalic acid . • . . -|: lb. 

Alum . . • . . ^r 99 

Sal-ammoniac • • . . ^ ,, 
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Stir till the frothing subsides^ and add : — 

White starch • . . • 2 lbs. 
Calcined starch . . . . 2 „ 

Boil and stir till dissolved, and then add : — 

Extract of indigo . . . |- lb. 

For lighter shades, reduce with gum* water. 

Medi/um Green, 

Extract of fustic at 5i-® Tw. . 1 gallon. 

Thicken with gum tragacanth, and dissolve in the 
liquid : — 

Alum . • . • • 4 ozs. 
Oxalic acid . . . . 2 „ 

Stir till cold, and add : — 

Tin composition at 113^ Tw. . 2 ozs. 
Indigo extract • . • • ^ lbs. 

Da/rJc Oreen. 

Extract of bark at 17® Tw. . 3 quarts. 

Thicken with gum tragacanth, and add : — 

Alum . . . . . 1 lb. 
Extract of indigo '. . . li lb. 
Tin composition at 113° Tw. . 4 ozs. 

Light Green. 

Fustic liquor at 6^® Tw. . . 1 quart. 

Thicken with tragacanth, and add the solution of 2 ozs. 
extract of indigo in ^ pint water, and dissolve in the liquid 
1 lb. ground alum. 
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Green, 

Extract indigo . 

Alum 

Salt of sorrel . 

Yellow paste (see below) 

Gnm^water as required. 

For the yellow paste take a decoction of fustic, precipi- 
tate it with a little snlphario acid and bichloride of tin ; 
filter, drain, and use the precipitate while moist. 



15 ozs. 

5 lbs. 

1 lb. 9 ozs. 
18 lbs; 



Light Oreen. 

Berry liquor at 12® Tw. 
Alum 

Tartaric acid 
Oxalic acid 
Extract of indigo 
Gum water 
Stannic chloride at 100 lbs. (oxy- 
chloride tin) . . . . 



2 gallons. 
2|, lbs. 
ilbs. 
6 ozs. 
lib. 
4 gallons. 

lib. 



Deep Green, 

Extract of indigo 
Bark liquor at 17** Tw. 
Salphate of alumina . 
Sal-ammoniac . 
Dissolved in water 

Add:— 

Tartaric acid 
Oxalic acid 

Boil till dissolved and incorporated, and add : — 

Stannic chloride 

Yellow prussiate of potash 

Gum substitute, according to the design. 



6 lbs. 
3 gallons. 
3 lbs. 
6 ozs. 
|. gallon. 



Ijrlb. 
14 ozs. 



1^ lbs. 
I 
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Pearl Grey, 

Boiling water . 
Tartaric acid 
Extract of indigo 
Alum .... 
Ammoniacal cochineal paste 
Gum-water • 
Stannic chloride (ozjiniiriate) at 
100*»Tw 



3 galls. 
1 lb. 
6 ozs. 
1 lb. 
Jib. 
4i galls. 



Jib. 



1|- pint. 
1 gall, 
lb. 



T 
I 

I 
T » 



Dark Orey. 

Berry liquor, at 7** Tw. 
Ammoniacal extract of cochineal 
Extract of indigo 
Alum ..... 
White argol .... 

Thicken with gam-water, nsing a larger quantity for 
the lighter shades. 

Silver Orey, 

Extract of logwood, at 7® Tw. . 

Water 

Starch 

Boil for 20 minutes, stir till cold, and stir in : — 

Nitrate of iron . . • • 1 oz. 
Sulphate of zinc ... 2 ozs. 



1 pint. 
4^ quarts, 
ilb. 



LUac Grey for Woollen Tarns. 

Stove, wash and print with the follomng mixture: — 
2|. ozs. induline, and J oz. methyl violet are dissolved in 
water. In the solution 17^ ozs. gum tragacanth are 
softened ^nd stirred up, and 8j glue are then dissolved. 
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Mftke np with boiling water to 17|- pints, 
print, dry, steam, and wash. 



Stir welly 



Lilac. 

Ammoniacal extract of cochineal 

Acetic acid, dilute 

Oxalic acid 

Alnm 

Extract of indigo 

Gnm-water 

When cold, stir in : — 
Stannic chloride (oxjmnriate tin) 

Olive, 

Berry liquor, 5i® Tw. 

Cake alum . • • • 

Copperas . » . • « 

Dissolve, and thicken with — 
Gum • • . • • 



1 gall. 

I 

1 lb. 

3 

4 galls. 



4f lbs. 



3i pints, 
3i ozs. 



20 ozs. 



Orange. 

Bark liquor . . . • 1 quart 

Tin crystals .... 2 ozs* 

Cochineal liquor, according as a more or less red tone is 
required. Thicken with gum tragacanth. 

Coerulignone Orange, 

The paste-colour is dissolved in alcohol and precipitated 
by water. The sediment thus obtained is thickened with 
gum in the ordinary manner, and printed upon wool or 
silk. The pieces are dried, steamed, washed, and taken 
through a water with bichromate of potash, when a fine 
orange colour is developed. 
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Or (mg 6 for Yarns or Pieces. 

Berries . . • • • 7 ozs. 

[Or, flavine, 7 ozs.) 
Water ..... 7 pints. 

Extract at a boil, and add to the clear liquid: — 
Starch ..... 13-|: ozs. 

Boil np to an even paste, and into this stir, — 
Gnm arabic, ground . . . 8^ ozs. 

Let stand till the gnm is dissolved, boil np again, stir 
till cold, and add, with carefnl stirring : — 

Tin crystals . . . • 8i- ozs. 
Bichloride of tin . . . 2|- „ 
Oxalic acid . • . . ^f 99 

This shade can be reddened by the introduction of a 
little cochineal. 

After printing, hang up^ and then steam for an hour. 

Amcuranth on Tarns or Pieces, 

Boil 12 ozs. orchil in water, and make up the decoction 
to 1|: pint. Boil 4|- ozs. cochineal in water, and make np 
to 27 fluid ozs. Thicken with — 

Starch 8^ ozs. 

Stir till cold and add, constantly stirring : — 

Ground alum « ^ . , 8 > ozs. 
Ferchloride of tin . . . 1 J „ 

Mix thoroughly, print, steam, and rinse. 

8tea/tn Bed on Woollens, 
Dissolve : — 

Coralline ..... d|- ozs. 
Glycerine . . . . . 4l fl. ozs. 



Water 17 „ 
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Stir up separatelj : — 

Calcined magnesia 
Water 



9|. ozs, 

17 OZ8« 



Mix the two and thicken with 2-^ pints gam-water. 
Print, steam, and wash. 



Steam Base on Woollens. 

Cochineal liqnor at 6i® Tw 

Water 

Eed liquor at 14*» Tw. 

Oxalic acid 

Gnm 

Print with the block and steam as usual. 

Or, 

Boil together : — 

Cochineal liquid 
Ammoniacal cochineal 
Acetic acid 
Water 



1|. pint. 
3-1^ pints. 
17 fl. ozs. 
If ozs. 
3|. lbs. 



Alum 
Oxalic acid 
Tartaric acid 
Bichloride of tin 

Thicken with gum Senegal. 

Or:— 

Ground cochineal 

Mix with water and boil to 
Gum .... 
Oxalic acid 
Bichloride of tin at 112*> Tw. 



Poppy Bed. 

Cochineal liquor (-i- lb. per 1|. 
pint) ..... 



14 quarts* 

12 lbs. 
4 

21 pints. 



3^ lbs. 



li-lb. 
3|- lbs. 



1 lb. 1 oz. 
154. pints. 

6 lbs. 6 ozs. 
17 ozs. 
20|:„ 



3^ pints. 
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Starch 
Oxalic acid 
Tin solution 
Bichloride of tin 



lOi ozs. 

4|- ozs. 
2-|. ozs. 



To make the above tin solution take nitric acid, 2 lbs. ; 
ninriatic acid, 4 lbs. ; tin^ 12i- ozs. 

Or:— 

Cochineal decoction at IO4- ozs. 

per 1|. pint. . 
Grum .... 

Oxalic acid 
Bichloride of tin 



7 pints. 
6 lbs. 9 ozs. 
12 * ozs. 



2f » 



Scarlet No, 1. 



Boil ont 2 lbs. ground cochineal in water. Thicken 
with gum tragacanth, cool, and dissolve in the liquid 1. lb. 
oxalic acid and ^ lb. tin crystals. 

Bcadet No. 2. 

In 1 gallon cochineal extract at 4^ Tw. dissolve ^ lb. 
oxalic acid and 5 ozs. tin composition as below. Thicken 
with gum tragacanth. 

The tin composition is thus prepared : muriatic acid, 
10 lbs. ; nitric acid, 7i lbs. ; tin, 1 lb. Dissolve slowly. 



Scarlet No. 3. 

White starch . 
Cochineal liquor at 8|.® Tw. 

Boil, and add : — 

Tin crystals 

Oxalic acid 

Solution of tin, S^P Tw. . 

Extract of fustic, 21 J^ Tw. 

Oil of turpentine 



4l lbs. 
31 pints. 

9 ozs. 
Ulb. 
2l lbs. 
If lb. 
17 fl. ozs* 
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Safframne Bed. 

Saffranine, according to shade • 10 to 15 grs. 
Water ..... 84. ozs. 
Acetic acid . . . . If oz. 

Dissolve with the aid of heat^ and add : — 
Onm-water .... 24 ozs. 

OrseiUine Red, 

Orseilline ..... 2|- ozs. 

Acetic acid . . . . 3i. „ 

Glycerine . . . . . 1|- ,» 

Water 29 „ 

Dissolve at a boil, and thicken with gum or dextrine. 

Dark Bed, 

Make a decoction of orchil, 4 lbs. 6 ozs. to 1|- pint, and 
one of cochineal, with 8-^ ozs. to 1^ pint. 

Take — 

Cochineal liqnor . . . 11- pint. 

Orchil liquor . . . . 6|. pints. 

Add:— 

Cake alum . . . . 3|- ozs. 
Starch 17|. „ 

Boil, cool, and stir in : — 

Bichloride of tin . . . 34- 
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Medium Yellow, 

Berry liqnor, by* Tw. . . S^ pints. 

Snlphate of alamina . . . 3i- ozs. 

Starch • ■ i * • 8|- „ 
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Boil, cool^ and add : — 

Oxalic acid 
Bichloride of tin 



IJ-oz. 

2|- ozs. 



The bichloride of tin is made bj taking 14 lbs. 3 ozs. 
tin crystals, and passing throngh it the chlorine from 
2 lbs. 11 ozs. manganese and 12 lbs. muriatic acid. 



Yellow, 

Berry liquor, 4** Tw. . 

Starch ..... 

Boil, cool, and add : — 

Oxalic acid .... 
Solution of tin . 

(1 part tin dissolved in 4 parfcs nitric and 4 parts muriatic 
acid.) 



17 fl. ozs. 
3|. ozs. 



f oz. 
l^oz. 



Orchil liquor at 11^ Tw. . 


ilb. 


Bark liquor at V Tw. 


2 quarts. 


Oxalic acid . . . , 


1 oz. 


Tartaric acid , . . , 


1 oz. 


Alum .... 


S ozs. 


Ghim . . . . . 


lilbs. 


Oxymuriate of tin at lOQ*' Tw. , 


3 ozs. 



SiJJc Printing, 

Silks and half-silks are chiefly printed in the steam and 
pigment styles. 

The silks are first prepared by boiling for one to two 
hours with a solution of \ lb. well-made soap per lb. of 
goods. They are then sulphured or, by preference, taken 
through a solution of the bisulphite of soda or of magnesia. 
After rinsing and drying, they are next steeped for four 
hours in a sulpho-muriate of tin bath, made by dissolving 
1 lb. tin crystals in water, adding 1 lb. sulphuric acid at 
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8p. gr. 1'84, and letting down with water to 2® Tw. The 
silk is then washed, dried, and is readj for printing. 

Another way of preparing is to dissolve in a very clean 
wooden cistem 10 lbs. cream of tartar and 3 lbs. perchloride 
of tin. The solution can be heated to about lS(y to l^C" F. 
by the introduction of a coil of lead steam pipe. The 
handkerchiefs (handkerchiefs are the kind of silk goods 
most generally printed) are kept regularly turning for an 
hour in this liquid by means of a wince, drained on a 
frame, washed, and dried on steam drums, avoiding creases. 
The prepare-liquor marks about 4° to 5^ Tw., and after 
about 300 handkerchiefs have been mordanted, it must be 
fed by adding 32 ozs. tartar and 20 ozs. perchloride of tin, 
the level of the water being kept constant. The cistem 
generally holds about 80 gallons. 

The temperature varies according to the colour to be 
produced. If the grounds are to be very light, the hand- 
kerchiefs are winced in the cold liquid for a few hours. If 
the deep blue, green, brown, or black grounds are to be 
produced, the liquid is heated by means of the steam pipe 
to 140** F. For very fine designs on a pure white ground, 
the preparing process is omitted altogether. 

The following are examples of colours as used for 
, silk-printing. 

Black for OuUinee, 

Water 

Logwood liquor, 30** Tw. 

White starch 

Gum substitute 

Blue stone 

Copperas . 

Boil up, and, when incorporated, cool down to 100** F.^ 
and stir in : — 



21 quarts. 

22 pints. 
7 lbs. 

20 „ 

2i« 

2i„ 



Alum 

Extract of indigo 

Tallow . 



3 lbs. 
3 „ 
2i« 
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When quite cold, stir in : — 

Nitrate of iron, quite dead . . 9 lbs. 

Jast before using, add per gallon : — 

Oil of turpentine ... 9^ ozs. 
Prussiate of indigo . . . 9^ ,, 

The " prussiate of indigo " is thus prepared : — 

Extract of indigo acid at 28^ Tw. 7 quarts. 
Yellow prussiate . . . 11^ lbs. 

The prussiate, pounded, is stirred into the extract till 
dissolved, an operation which should be performed under 
a draught-hood, or in the open air. The product is kept in 
a closed vessel. 

Black Grounds, 

Decoction of galls at 221^ Tw. . 9 lbs. 

Starch 20 ozs. 

Oum-substitute . . . 20 „ 

Olive oil . . . . • 3 „ 

Tallow 8 „ 

Boil till even, and stir in when cold : — 

Black liquor, 26*» Tw. . . 20 ozs* 

Muriate of iron, 72« Tw. . . 12 ,^ 



Bark Prussiate Blue Grounds. 



Starch 



Tartaric acid 
Oxalic acid 
Yellow prussiate 
Water 
Tin pulp . 

The starch is first dissolved, then the acids, with careful 
stirring, and when the mixture has cooled down to 100® F., 
stir in the ground prussiate. The tin*pulp is not added till 



2 lbs. 



5 „ 

4 ozs. 

5 lbs. 

4 quarts. 

6 lbs. 10 ozs. 
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the mixture is oompletelj colcL When ready for use, add 
per quart of colour 4 ozs. gum. 

The following is a Prussian blue of a ** bloomier " 
tone: — 

Water 5 pints. 

Flour ..... 7 ozs. 

Starch 1 lb. 

Gum tragacanth water . ' . 1 pint. 

Soil well, pour into a clean tub, and stir in : — 

Red prussiate .... 18 ozs. 

Tin pulp 5^ lbs. 

Yellow prussiate . . • ^i n 

When lukewarm, stir in : — 

" Tartaric acid «... 3 lbs. 6 ozs. 
Oxalic acid, dissolved in -^ pint 

water ..... 3 ozs. 

When quite cold, add : — 

Oil of vitriol . . . . 3j ozs. 
Water 3^ „ 

Steam the goods on the same day as printed. 

Paste for Beducmg (t.e. letting down) the above Bhies. 

Starch • . . . . 12 lbs. 
Water 13 gallons. 

Boil, and let grow cold ; stir in : — 

Oxalic acid . . • . 2-L lbs. 

previously dissolved in : — 

Hot water . • • • 6 quarts. 

Add finally : — 

Tin pulp . . • . • 8 lbs. 
Perchloride of tin • . . 2 ,, 
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Own Prussian Blue, 

Gum-water, thick • . . 1 quart. 
Water ..... 1 pint. 

Boil these articles, and stir in : — 

Tartaric acid . . . . 1 lb. 
Oxalic acid . • • • 1 oz. 

Then dissolve : — 

Yellow prussiate • • • 1 lb. 
And, lastly, stir in : — 

Tin pulp 1|: lb. 

For letting down this gum blue, the following paste may 
be used : — 

Boiling water . . . . 2^. quarts. 

Gum-water . • • • 3 „ 

Tartaric acid • . . . 12 ozs. 

Oxalic acid • . • . 8 „ 

» 

Dissolve the acids in the water ; incorporate the gum- 
Water, and, when cold, stir in the tin pulp. 

Light Extract Blue. 
Boiling water .... 2-*- pints. 
Dissolve : — 

Alum . • • • • S ozs. 



Tartaric acid • . • • 4 



»> 



Finest extract of indigo . . 8 „ 
Thicken with gum-water according to shade. 

Orchil Brawn* 

Orchil liquor at 18« Tw. . .11 lbs. 
White starch • . • . 10 „ 

B B 
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Boil, let cool down to 100** F., and stir in : — 

Alnm 8 lbs. 

Sal-ammoniac • . • . 2 ,, 
Tartaric acid . . . . 8 „ 

When perfectly cold, add per quart : — 

Acetate of indigo at 22^ Tw. • 8 ozs. 

Or an equal weight of the prussiate of indigo. Without 
this addition, the colour serves for a red chocolate. 
To prepare the acetate of indigo, take :— 

Extract of indigo, 28® Tw... . 5 quarts. 
Sugar of lead . • • • 6 lbs. 
Water 2i. pints. 

Dissolve the sugar of lead in the water, and gradually 
stir in the extract. Let settle for a few dajs, draw off the 
clear, and keep it in a closed bottle. 

Wood'Brownfor Grounds. 

Extract peachwood at 26** Tw. . 4 quarts. 

Extract logwood at 30** Tw. 

Extract bark at 80** Tw. 

Bed liquor at 18*» Tw. 

Boiling water . 

Sal-ammoniac . 

Tartro-acetate of copper 

Gum-water 

Heat to 140^ 

For the aceto-tartrate of copper above mentioned, boil 
up ground cream of tartar 1 lb. in water 1 quart, and put 
it in a pail with 2 lbs. 5|- ozs. verdigris ; stir till all is dis- 
solved, let cool, and decant the clear for use. 

Stcmdard Green. 

Bark liquor at 30** Tw. . . 11 pints. 
Cake alum . . • • • 1 lb. 14 ozs . 



3 „ 
3 „ 
6 » 

2 „ 

3 lbs. 

8 „ 
14 quarts. 
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Heat to about 113^ F., and, when the alum is perfectlj 
dissolyed, stir in : — 

Gum- water . • , . 4 quarts. 

Add when cold : — 

Prussiate of indigo • • • 7 quarts. 



No, 2 Oreen, 




Red liquor, 10« Tw. . 
Berry Hquor, 14** Tw. 
Thick gum-water 


3 quarts. 
8 „ 
3 „ 


Heat up to 160® F., and stir in : — 




Yellow prussiate 


7 lbs. 


Let cool to about 104® F., and add : — 


• 


Oxalic acid . 

Tartaric acid .... 


6 ozs. 
24 „ 


When cold, stir in : — 




Tin pulp 


4 lbs. 



For the tin pulp, dissolve 44 ozs. yellow prussiate in 
8 quarts hot water. In another vessel, dissolve 3 lbs. tin 
crystals in 8 quarts cold water. Mix, stir, let the precipi- 
tate settle, draw off the clear ; stir up the sediment with 
water, and let settle again. Draw off the clear, throw the 
pulp on a filter, wash it there, and let drain till it becomes 
a thick paste, weighing for the quantities taken about 
15 lbs. Keep in closed jars. If more tin crystals are used 
the colours obtained will be lighter, but will have more 
lustre. 

No. 3 Darh Oreenfor Orotmds, 

Standard green, above .. ,. 7 quarts. 
No. 2 green .... 2 „ 
Prussiate of indigo . . .1 ») 
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Xo. 4 Bright Green, 



Berry liqaar, 14* Tw. 
Bed Hqnor, 18" Tw. . 
Pmssiate of indigo 
Gum water 



6 quarts. 



2 
3 



n 
n 



Indigo Chreen. 

DisaolTe extract <^ indigo in ammonia ; filter, and keep 
for twelTe dajs in a closed Tessel at from 70* — ^0* F. As 
soon as a portion taken ont and mixed with dilnte snl- 
phnric acid is fonnd to have a green colonr, which is per- 
manent on admixtiire with more acid, the operation is 
finished. The deposit is collected on a filter, and is then 
the green indigo in qnestion. 

It is mixed with iJnm, tartaric add, and thickened with 
grnm, and then serves for a steam-green, jnst as does ordi- 
nary extract of indigo for a steam-bine. 



Ko. 6. Picric Green, 



Picric acid . . . • . 


2O0S8. 


JBxtract of indigo • • . 


10 „ 


Alnm. • • . . • 


10 n 


Tartaric acid .... 


10 „ 


Boiling water • . • » 


3 qnarts. 


Gum-water .... 


2 n 


Snlphnric acid (one measure oil of 




yitriol with two measures water) 


5 fluid 0X8* 


DarhGrey. 




Snmac liqnor, 7"* Tw. . , 


6 quarts. 


Logwood liqaor, 7"* Tw. 


1 » 


Gronnd alnm • • • . 


20 on. 


Tartaric acid . • • . 


8 „ 


Copperas 


lib. 
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Heat together to 120'' E., and add when cold: — 

Ammoniacal extract of cochineal 1 quart. 
Acetate of indigo at 22° Tw. • 30 ozs. 
Persulphate of iron, 74** Tw. . 1 lb. 

Thicken with gum water according to shade. ' 

The persulphate of iron above mentioned is prepared as 
follows : — 

Kitric acid (double aquafortis) at 

64° Tw. ..... 48 lbs. 

The acid is added to 13 quarts of water in a tub or 
stoneware vessel ; and 192 lbs. copperas in a rough pow- 
der is gradually added till dissolved. The product should 
mark 72*^ Tw. 

Siher Grey for Grounds. 

Prussiate of indigo . . . 12 ozs. 
Crimson (see below) . . . 1 lb. 
Oum-water . . . • 1 gallon. 

Lilac, 

Logwood liquor, 30® Tw. . . 3 quarts. 

Red liquor, 18® Tw . . . 5 „ 

Ammoniacal cochineal, solid . 10 ozs. 

Oxalic acid . . . . 8 „ 

Mix, boil for a few minutes, and stir in — 

Thick gum-water ... 2^ quarts. 

Let cool, and add : — 

Solution of red prussiate, 24® Tw. 1 quart. 

Alum 3 ozs. 

Oxalic acid .... 2 „ 

Warm slightly till dissolved ; let grow cold, and stir 
in: — 

Perchloride of tin, 130® Tw. . 1 !- oz. 
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Olive, 



Dark grey (see p. 372) 
Berry liquor, 14** Tw. 
Gnm-water 



2 quarts. 

1 pint. 

2 quarts. 



3 lbs. 
3 quarts, 
lib. 



Orange. 

Annatto paste . 

Boiling water .... 

Canadian potash . . 

Dissolve up together, stirring well, strain, and add : — 

White starch .... 8 ozs. 
Gum 1 lb. 

Boil to the proper thickness. 



Pinh, 

Decoction of cochineal, 7** Tw. 

Boiling water • 

Tin crystals 

Oxalic acid 

Perchloride of tin 

Gum-water 



6 quarts. 
2^ pints. 

7 ozs. 

4-J- ozs. 
5 quarts. 



The oxalic acid is first dissolved in the water and the 
tin preparations are added last, when the mixture is cool. 



Eosine Finks. 

Dissolve the colour, and add \ oz. to a gallon of gum- 
water. This small proportion gives a very good pink. 

Eosine colours, however applied, should not be washed 
in hard waters. 
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Bed. 




Decoction of cochineal at 8** Tw. 
Gum • • • • • 
Tin crystals .... 
Salt of sorrel .... 
Oxalic acid . • • • 


lOi- quarts. 

9 lbs. 
17 oz. 

9 „ 

9 „ 


Feat to 100® till perfectly dissolved 
stir in — 


and when cold 


Perchloride of tin at 130® Tw. 


8 ozs. 


Wood Colow (Light). 




Alum ..... 
Oxalic acid . • • . 
Gum ..... 

Hot water 

Fustic-liquor .... 

Ammoniacal cochineal . . 


16 ozs. 
ilb. 
7 lbs. 
7 pints. 

7 „ 
7 „ 


DarJc Wood Colour, 


• 


Hed 

Jonquil yellow .... 

Green standard 

Gum-water .... 


4 quarts. 

2 „ 
1 pint. 
1 quart. 


For the red here required see the last but one receipt ; 
for the standard green, see p. 870 ; for the jonquil yellow, 
see below. 


Yellow (Jonquil)* 

Alum 

Tartaric acid .... 
Water at 104«F. 


22 ozs. 

12 „ 

7 quarts. 


Dissolve, and stir in : — 




Berry liquor at 14** Tw. 
Gum-water . • • • 


10 quarts. 
5 „ 
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In silk printing, for all pure, bright shades, the old 
colours have been, to a very great extent, superseded by 
the coal-tar colours, which are, for the most part, of very 
easy application, requiring merely to be thickened with 
gum Senegal or tragacanth. The artificial gums do not 
g^ye as good results. 

A very considerable proportion of silk goods are still 
block-printed by hand. A piece of clean white calico is 
generally laid upon the printing-table over the blanket, 
and below the piece which is being printed, and travels on 
along with it. The ground colour is printed last. Blacks, 
dark browns, <tc., are often applied twice. 

Black on Hdlf^Silks, 

French extract of logwood « 83 ozs. 

French extract of fustic . • ^r 99 
Oum tragacanth • • • 13 „ 

Dissolve in water, boil up, let cool, and stir in : — 

Nitrate of iron at 49^ Tw. . . 17 1. ozs. 
Black liquor at 9{^ Tw. . . 35 „ 

Stir well up, print, hang up for 24 hours, and steam 
strongly. 

Blue, 

Oum tragacanth . . .17^ ozs. 
White glue . . . . 4l „ 

Boil together and dissolve in the liquid — 
Soluble blue (aniline) . . Ij- oz. 

Make up to 17^ pints, boil again, let cool, and print. 
Hang up and steam. 

Green for Half'Stlks, 

Take 17^ ozs. egg-albumen; allow it to swell up in 
water, and add 3|- ozs. ammonia and the same weight of 
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methyl-green, and 1 oz. 45 grs. picric acid. When per- 
fectly dissolved, make np to 17 1- pints, print, dry, hang 
np for 24 hours. Steam for half an hour at 167® F., and 
rinse. 

For lighter shades reduce the methyl-green and picric 
acid. 

Bed for Hdf-Sil1c8, 

1 oz. extract cochineal at 7® Tw., which, for heavy 
shades, may be doubled. 

1 oz. berry liquor at 7^ Tw, Thicken with 17^^ ozs. gum 
tragacanth mucilage, boil, stir till cold, and dissolve in the 
liquid 8|. ozs. oxalic acid and 3|. ozs. tin crystals. 

Print, dry, hang for 24 hours, and steam for an hour at 
212^ 

Violet for Half -Silks. 

Prepare as for green, but use as colour 3|- ozs. gentiana- 
violet or li oz. methyl-violet. 

Yellow. 

Boil up Ij. oz. berry liquor, at 7^ Tw., with 17i ozs. gum 
tragacanth. Stir till cold and add : — 

Tin salt . • . • • 3i. ozs. 
Oxalic acid . . . . 8|- n 

Add a little cochineal, if a redder shade is wanted. 



Colours and Colour Mixing. 

We have here a term which is used to convey several 
very distinct meanings, both in common life and in the 
tinctorial arts, the necessary result being a considerable 
amount of confusion. Thus, in one sense, we speak of red, 
blue, green, <&c., as '^ colours.'' In another acceptation we 
give the very same name to indigo, eosine, cochineal, saf- 
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flower, — in short, the bodies, whether natural or artificial, 
simple or compound, which communicate *^ colours," in the 
first sense of the word, to any white or colourless body 
upon which they may be applied. 

Again, in the madder style of printing, " colours " are 
the mordants to be fixed upon the cloth previous to its 
being dyed, though producing no colour at all. Lastly, a 
" colour " in other styles of printing is the mixture of 
colouring matters, mordants, and thickeners, which, when 
applied to the tissues, produces the design. 

It is with colours in the two latter senses of the term 
that the calico-printer is most directly concerned. 

The preparation, or mixing the colours and mordants to 
produce any required shade under any given circumstances, 
is, in reality, the most essential part of calico-printing. 
The ingredients to form a colour must be well selected and 
properly incorporated together. The mixing house, or 
" colour shop,** is fitted with an extensive range of colour 
pans, holding from half a gallon to 28 gallons, or upwards. 
They are very generally made of copper, though in some 
cases pans made of block-tin, or lined with tin or with an 
acid-proof enamel, are preferable. Whatever is the material, 
absolute cleanliness is essential* Heat is applied by means 
of steam, which passes between the pan itself and an outer 
casing, or steam-jacket, and is regulated by means of taps. 
There are arrangements for the supply of hot and cold 
water, and the entire pan is generally made to revolve on 
pivots, so as to be the more easily emptied and cleaned. 
As it is sometimes necessary to cool a colour quickly, 
the steam can not only be cut off, but a current of cold 
water can be caused to pass through the steam-jacket in 
its place. 

During the whole time that the ingredients of a colour 
are being boiled, they are constantly stirred, and this ope- 
ration is, in many cases, continued until the mixture is 
cold. This tedious task was formerly performed by boys, 
who were known as ^^ gum-sticks,** but in all large estab- 
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lishments the colour-pans are provided with mechanical 
stirrers. An excellent arrangement for this purpose has 
been devised by Messrs. Mather and Piatt. 

The last step in colonr-mizing is straining. It is abso- 
lutely necessary that the colour should form a perfectly 
uniform semi-fluid, free from any grit or coagulation. This 
was formerly done simply by pouring the colour upon a 
piece of fine lawn or silk, stretched over the top of a tub. 
Now, the straining is done by means of a machine, e. ^., 
that of Ridge and Co., and is thus performed more quickly 
and satisfactorily. 

The length of time for which a colour can be kept after 
mixing varies, both according to its nature, and according 
to the temperature. Much time and trouble are saved by 
keeping in the colour-house a set of so-called *^ standards." 
These are mixtures of colouring matters and mordants not 
liable to undergo change or decomposition, and which 
merely require the addition of a thickener, or of some other 
ingredient, to be ready for printing. 

Some colours occasion great annoyance in working, by 
their tendency to froth. Not merely soapy, albuminous, 
and glycerine solutions retain bubbles of air if shaken or 
stirred up ; but the acetates of alumina, lime, soda, and 
iron, so often present in colours, communicate the same 
property. This troublesome property may generally be got 
rid of by the admixture of a little oil of turpentine, light 
petroleum essence, or similar liquids. 

If pigment colours mixed with albumen begin to froth, 
the addition of a little ammonia is often useful. 

Thickening. 

In printing, as distinguished from dyeing, it need scarcely 
be said that the action of the mordants, colours, <&c., has 
to be strictly confined to certain sharply-defined portions 
of the tissue. If the colours, <fec., spread or ^^run," the 
clearness of the design is lost, and the goods are spoiled* 



380 DYEING AND TISSUE-PRINTING. 

Hence the colours have to be applied, not like the prepara- 
tions of the dyer, in a liquid state, but as pastes or semi- 
fluids of different degrees of consistency. Hence the 
necessity for thickeners, i.e., bodies which are incorporated 
with the colour to give it the required physical texture. 
The bodies chiefly employed are flour ; starch, as obtained 
from wheat or from the potato ; true gums, such as gum 
arabic and gum Senegal, varieties of bassorine, such as 
gum tragacanth; and the artificial gums obtained from 
starch by different processes, and known as British gum, 
calcined starch, gum substitute, &c. 

In the use of these names there is some confusion. Cal- 
cined starch, as its name implies, is made by roasting 
farina, i.e., potato starch, and is either light or dark, ac- 
cording to the degree of temperature which it has under- 
gone. British gum is a name originally given to roasted 
wheat starch, but other kinds of starch are now wholly or 
in part substituted for wheat starch. This kind, also, is 
either light or dark. Gum substitute is sometimes taken to 
mean the same article as British gum, whilst others apply 
the name to potato, or wheat starch, converted into gum by 
the action of acids. Dextrine is starch, wholly or partly con- 
verted by the action of malt. Treacle and glucose are rarely 
employed, and the so-called animal, or rather albumenoid 
thickeners, i.e., albumen, casein (lactarine), gelatine, and 
gluten, are rather mordants than thickeners, since they re- 
main upon the fibre in combination with the colour, and are 
not washed away after the printing has been performed. 

Mucilage of linseed, and of carragheen, salep, sago, <&;c., 
are not in general use. 

Lastly, we have certain mineral bodies, especially pipe- 
clay and sulphate of lead, which occasionally play the part 
of thickeners. 

These thickeners are very different in their action, and 
the selection of such as are suitable for the purpose in 
hand, is not the least important duty of the colour-mixer. 
His choice must depend on the nature of the colours and 
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mordants to be applied ; on the process of printing, whether 
block or machine- work ; and even on the character of the 
design or pattern, as heavy or light. 

Some thickeners are entirely insoluble in cold water, 
others are partially soluble, and others, like gum arable, 
are perfectly soluble ; in tenacity they diJBfer greatly. In 
other words, a smaller quantity of one thickener gives as 
much consistence to a liquid colour as does a larger quan- 
tity of another. Thus, in equal quantities of water, 20 ozs. 
of starch are equal to 22 ozs« wheat flour, 10 ozs. gum 
tragacanth, and 8 to 9 lbs. of calcined starch. This thicken- 
ing power is a very important point, since other things 
being equal, the gum, &o., which thickens most is in prac- 
tice the cheapest. 

To test the strength of a sample, it is dissolved in water, 
so as to form a very dense jelly, placed in a tall glass, and 
tested with the viscosimeter. This is an instrument with a 
brass disc, capable of being loaded with weights. The more 
weights have to be added to force the brass disc to sink 
into the jelly, the better is the quality of the gum. The 
indications are, of course, comparative. The hydrometer 
(Twaddle) may be used in testing the value of gum waters 
up to 1 oz. gum in 5 of water ; but beyond that proportion 
the indications become untrustworthy. This method is only 
valuable, however, for comparing samples of gum of one 
and the same kind. Others judge of the viscidity of a gum 
by its degree of susceptibility to capillary attraction. The 
more slowly a gum-water, made with known proportions, 
ascends a slip of unsized paper, the better its quality. 
Still, an absolute test for judging of the viscidity of a gxim 
is not yet available. 

It is necessary that gums should not injure the bright- 
ness of delicate colours, and must not weaken the mor- 
dants. To ascertain this point, comparative printing trials 
on a small scale are performed. 

To decide on the action of the sample, if any, upon 
colours, the following mixture is made up : — 
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Ammoniacal cocbineal 


85 fl. ozs. 


Cochineal (extracted in 35 fl. ozs. 




water) . . . 


1 oz. 


Powdered alum • • • 


i« 


Oxalic acid • • • , 


5 



Thicken with 18 ozs. of the gum in question preyionslj 
ground. Strain through a silk sieve, print on white wool- 
len, steam, and wash. The colour, if the gum is good, 
is of a fine delicate rose, free from a yellow tinge. 

The action of the gums upon mordants is very variable, 
and may be judged by their degree of acidity, which is 
readily detected. This defect is rare in gum arabic, bat 
it may produce severe injury with artificial gums not 
freed from acids, and used, e,g,^ for thickening a light rose 
mordant. 

The following colour may be used to find the action of 
gums upon mordants :— 

Divide 1^ pint of red liquor into 82 parts, and take one 
of them. 

Make it up with water to 17± fl. ozs., and dissolve : — 

Alum 8|. ozs. 

The gum in question, ground • . 8f 99 

Boil in the usual manner, stir till cold, and print with it 
upon a swatch of white calico. This is then aged, dunged, 
dyed with alizarine, and cleared, and should give a fine 
light rose ; but if the gum is acid, scarcely any colour will 
be found upon the texture. 

Another possible defect of gums is that they may coagu- 
late along with certain drugs, such as catechu or salts of 
lead. To test gum for this property, take :— 

Catechu, melted and broken up . 4|- ozs. 
Acetic acid . ... . 4|. „ 
Water 12j: „ 

Heat in the water-bath, stir till dissolved, and work 
in: — 



H 


ozs. 






H 


ozs. 
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Sal-ammoniao . . • • 
Acetate of lime at 21^^'' Tw. . 
Gum (sample in question) 

Stir well, and add when cold : — 

Nitrate of copper at 98® Tw. . 

Strain through silk, and let stand for twenty-fonr hours. 
If it has not coagulated, the gum ma7 be pronounced in 
this respect of good quality. 

Another possible, and not uncommon, defect of gums 
and starches is grittiness, t.6., the presence of finely divided 
silica. . This impurity is of little consequence in block- 
work ; but, in machine- work, it injures the cylinders and 
the doctors. It is often so fine that it cannot be separated 
even by the finest strainers. The presence of grit may be 
easily detected by dissolving a few pounds of the sample 
with small quantities of acid, letting settle, decanting oS 
the liquor, washing the residue with water, and finally 
drying up in a copper or, better, platinum dish, and 
igniting the sediment, so as to destroy organic matter, and 
obtain the silica pure, when it may be weighed. 

Glucose or other saccharine matter is objectionable, since, 
in presence of metallic salts, i,e., compounds of iron, tin, 
<fec., it interferes with the ordinary reactions of the mor- 
dant and the colouring matter, and hinders combination. 
The presence of sugar is also apt to bring on fermentation, 
and cause the mixed colours to spoil. 

The penetrative power of the difierent gums varies also, 
and afiects that of the colours with which they are mixed. 
As a rule, it is desirable to keep the colour on the surface 
of the tissue, both as a point of economy, and because the 
colours appear brighter and clearer. Hence a penetrative 
gum or other thickener is not to be desired. 

Neither should the thickening agent be capable of form- 
ing any chemical combination with the mordants or 
colours. 

Gums, &c,j have been already divided into three classes. 
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according to their solubility in cold water. The insoluble 
class, as a rule, thicken more than do the soluble ones, or 
gums. But some of them, at least, such as starch and 
flour, have great penetrating power, and are consequently, 
in so far, wasteful. Thickeners dilute or lighten the 
colour. Hence, for dark shades it is necessary to select a 
very viscid thickener, so that a relatively less proportion 
may be required. 

Mineral thickeners have the disadvantage that their 
specific gravity is very much greater than that of the 
organic colours with which they are combined. Hence, on 
standing, such mixtures are apt to separate and become 
unequal. They are also apt to be gritty, and are hence 
more used in block than in machine printing. 

The art of combining different gums, starches, <&c., so 
as to work well together, can only be acquired by expe- 
rience. But it may be said that the thickeners to be 
mixed together for use in any one colour should not be too 
widely distinct in their nature, at any rate, unless a third 
substance of intermediate properties is added. 

It is also impossible to give any definite rules for adapt- 
ing the thickening to the character of the design. Expe- 
rience—observant experience, rather — must here be the 
guide. 

Feinting. 

The actual printing, that is, the application of the 
colours to the tissue, is a purely mechanical process. 
Formerly, this operation was entirely performed by hand. 
The design, or rather, portions of it, was applied by means of 
blocks. These are pieces of some hard, fiine-grained, wood, 
such as pear or sycan^ore, about 9 to 10 inches long, by 
5 broad, and from 2 to 3 in thickness, fitted at the back 
with a stout handle. Upon the face of the block the design 
is carved much in the same manner as a wood engraving. 
Sometimes, the pattern is formed by slips o£ copper, 1.6., 
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flattened copper wire, inserted along its outlines, which 
are first traced upon the wood. The copper slips are 
carefully bent to the required shape, and are then forced 
into the positions they are to occupy by gentle ham- 
mering. The upper edges, where the copper stands above 
the wood, are levelled with the file, so as to form one 
even surface^ and polished. The intervals between these 
slips are filled up within the boundaries of the design 
with pieces of thin felt. 

In hand-block printing the piece to be operated on is 
spread out evenly upon the printing table — a strong struc- 
ture, fixed so as not to rock or shake. It is generally about 
a yard high, two yards long, and three feet wide. Its top, 
upon which the piece rests, is a smooth, level slab of flag- 
stone, from 4 to 5 inches in thickness, and it is covered 
with blanketing, stretched tightly across, and secured at 
the sides by hooks. At one end of the table is a roller, sup- 
ported by brackets, and on it the piece to be printed is 
coiled, so that it may be drawn over the table as wanted. 

Close to the printer stands a so-called colour tub. A 
wooden drum, like the woodwork of a sieve, is covered 
with a waterproof tissue, over which is stretched a fine 
woollen cloth, upon which the colour is spread. This 
drum is placed so as to float on a tubful of old paste. 

The printer begins operations by unrolling a part of the 
piece from the roller above mentioned, and laying it 
smoothly over the top of the table. The selvage of the 
cloth is kept towards him, and runs at about an inch from 
the edge of the table. He ol^serves how much of the piece 
will be covered by the block, and marks this by a line 
with a tracing-point. Meantime, a boy, known as the 
tearer (probably, tireur) spreads out the colour evenly 
with a brush, on the drum-head. The printer then applies 
the face of his block to the drum-head twice, in different 
directions, so that it may be sure to be evenly supplied 
with colour all over. He then lays it carefully upon the 
cloth and strikes it on the back with a hammer, or presses 
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heavily upon it, so as to force the colonr into the cloth. 
In the meantime, the tearer brashes the colour up, so that 
it may always present an even surface. The printer lifts 
up his block, charges it afresh with colour, and re-applies 
it to the piece. Here is now need of great accuracy in 
working. If he brings his block too close to where he 
placed it before, the impressions will, to some extent, over- 
lap. If it is not brought close enough, a narrow interval 
will remain unprinted. If the sides of the block are not 
kept perfectly parallel with the edge of the piece, the de- 
sign will necessarily become distorted. Accuracy in these 
points is secured by means of pin-points, fixed in the four 
corners of the block, so that each application may be made 
precisely where the former one left off. Judgment is also 
needed as to the quantity of colour taken up by the block 
at each application. If this is insufficient, the design may- 
be too faint, and is said not to be " furnished." If too 
much colour is taken, smearing and spreading are the con- 
sequence. Hence, a block-printer requires no little expe- 
rience before he can work both well and with reasonable 
despatch. 

When the length of cloth which has been drawn out 
and laid upon the table is thus printed, more is uncoiled, 
and the first portion is passed over one of a series of 
rollers, fixed overhead, so that it may dry without being in 
the way or in danger of being smeared. The printer 
thus goes on till the entire roll is finished. 

The great drawback to this method of printing is the 
expenditure of time and labour involved. If we suppose 
a piece of calico of the ordinary length of 28 yards, by 2 
feet 6 inches, to print it over with the block of the size 
above mentioned will require 672 carefully managed appli- 
cations. If there are four or five colours — nothing at all 
uncommon — the number of distinct applications will be 
respectively 2,688 and 3,360. Each block serves only for 
such parts of a design as are in one and the same colour. 
If we suppose, then, the colours in a design are red. 
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brown, yellow, and green, when, e.^., the reds are all 
printed, the piece mast be allowed to dry till there is no 
farther damage of smearing, and a block with one of the 
other col oars is then applied over the whole sarface, in 
the same manner as before. Thns, in a many-colonred 
design, time and laboar become very serions items. 

For the generality of work blocking has therefore been 
laid aside in place of cylinder printing, of which we shall 
speak below. The block still retains a considerable impor- 
tance in particular styles of work. Thus, in many cases, 
after a piece has been printed with mordants or resists, 
and dyed in the madder or indigo styles, farther colonrs 
have to be superadded, in order to complete the design. 
These are then blocked in by hand, in the manner described 
above. As, however, this way of working necessarily in- 
volves additional expense, it becomes the object of printers 
to discover sach ways of producing colours as will allow 
the entire design to be completed at once. 

Block-work is largely used in printing woollens and 
mixed goods, such as delaines. The reason is that the 
fibre of wool is less easily wetted than that of cotton, 
and requires a larger proportion of colouring matter to 
produce any given depth of shade. Hence the block 
which forces the colour into the fibre, has the advan- 
tage over the cylinder, which is brought in contact with 
the piece in a less forcible maniler. Colours for these 
two different methods of working are mixed in a dif- 
ferent manner; those for block-work being wetter, «.e., 
thinner in consistence. In colours for block-work the 
mineral thickeners, such as pipe-clay, can be used with 
greater safety than in machine work, since the presence of 
grit is less injurious. Dark shades on some fine, soft wool- 
len goods, are not merely by preference printed with the 
block, but one and the same part of the design may have 
to be blocked two or three times before it is thoroughly 
furnished. 

Before block-printing, the pieces are smoothed in the 
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calendar, so as to leave the snrface perfectly level, and, to 
a certain extent, glazed. 

Printing in reserves by hand may now be considered as 
entirely superseded. 

Gerte>in modifications of the arrangements for block- 
work have been devised. Thns, a considerable amount of 
labonr is saved by Hudson's mechanical tearer — a contri- 
vance not to be intelligibly described without the aid of 
diagrams, or better, of a model. Its object was to dispense 
with the children who attend upon the block-printers, but 
it never came into general use. 

The " Toby," or Tobying sieve, is a device for applying 
several colours with one block, thus economizing blocks, 
and the labonr of several successive operations is dispensed 
with. It consists, substantially, of a colour-box, divided 
into compartments, and so arranged that different portions 
of the block may always be supplied with different 
colours. 

This device is applicable where the colours of the design 
lie, so to speak, in distinct strata, but where, as is nsually 
the case, they intersect, and lie immediately bordering upon 
each other, it is inapplicable. 

The effects known as rainbows (Ft. fondvs)^ where 
colours appear in parallel stripes, melting into each other, 
as in the rainbow, are produced by means of a colour-box 
in parallel divisions, each filled with one of the shades of 
colour. A 80-called colour-lifter is employed, which is a 
piece of wood fitted below with pegs, set at certain inter- 
vals. When the lifter is applied to the box, the pegs dip 
into the compartments, and withdraw a certain quantity of 
colour, which is transferred to the colour-sieve. Further 
portions are then lifbed out in the same manner, and placed 
upon other parts of the sieve in such a manner that each 
shade is in a straight line with thd portions of the same 
shade which have been already deposited upon the sieve. 
They are then brushed up and down by the tearer till they 
are mingled at the edges, without being confounded toge- 
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tlier, and are then taken up and applied ivith the block in 
the nsnal manner. 

The first step towards a method of printing more rapid 
than block-work was the use of flat plates, applied by means 
of a press very similar to that used in copper-plate print- 
ing. This kind of work, known as the flat-press, was in 
Togue for some time at Mitcham. The designs thus 
printed show great neatness and correctness in outline and 
shading, and were mostly executed in one colour only. 
They were, in fact, engravings executed upon calico instead 
of paper. 

A very important step was the invention of the Perro- 
tine. This may be best characterized as a machine for 
performing block-printing without manual labour. It 
wields three blocks, much larger than those used in hand- 
printing, their length being equal to the width of the 
piece, and their width from 2 to 5 inches. They are en- 
graved in the same manner as the hand-blocks. As each 
machine works three of these blocks, it executes in one 
operation designs in three colours. The machinery em- 
ployed is of such a character that no description would 
render its working intelligible ; it may suffice to say that 
the blocks are pressed against the cloth by certain springs, 
which represent the action of the block-printer's hand. 
One of these machines does an amount of work which 
would require, if done by hand, twenty printers, each with 
his attendant tearer, and is managed by a single workman, 
assisted by two children. 

The perrotine has been but little used in England, but 
it has been very generally adopted in Alsace and in Belgium. 

By far the larger part of tissue-printing is now executed 
with the cylinder machine, a Scotch invention, due to a 
certain Mr. Bell (1785), and first used on the large scale 
by Livesey, Hargreaves, and Co., of the Mossly Works, 
near Preston, Lancashire. Since then it has undergone 
many improvements, and has been adapted for applying at 
once as many as twenty distinct colours. If we suppose, 
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for instance, a three-coloured design — blue, yellow, and 
red — the blue portion of the design is engraved upon one 
copper cylinder, the yellow portion upon a second, and the 
red upon a third. This cylinder is supplied with colour by 
means of a roller which revolves in the so-called colour 
trough, and transfers a portion of the contents to the 
design cylinder. Lest the colour should be in too great 
quantities, a so-called '^colour doctor," i.e., a sharp scraper 
of steel or gun-metal, is made to press against its surface, 
and remove any superfluity. These doctors have a slow 
vibratory motion from right to left, and thus scrape the 
surface of the pattern cylinder gently. It is of great im- 
portance that their edges should be sharp and perfectly 
even. Hence the colour should neither act upon them 
mechanically, as by the presence of grit, nor chemically, as 
when an excess of acids or of acid salts occurs in the mix- 
ture. Close to the design-cylinders revolves the pressure 
cylinder or " bowl," made of iron, and generally 2 feet in 
diameter, and from 3 to 4 feet in length. It is coated with 
folds of woollen-cloth or felt, so as to form a uniformly 
elastic surface. Around it travels an endless web of 
blanketting or felt, and over this passes the piece to be 
printed, which is thus pressed against the engraved (de- 
sign) cylinder, and receives the colour-impression. After 
this latter cylinder has been thus in contact with the cloth, 
it is scraped by the ^^ lint-doctor,'* an edged ruler similar 
to the colour-doctor, but having no motion. Its office is to 
remove any threads which may have been detached fVom 
the cloth, and which, if let remain, would occasion smears, 
or blur the design. 

For every colour in the design to be printed a separate 
colour- trough, supplying roller, and engraved cylinder, with 
its doctors, are required, all arranged around the bowl. 
Each engraved cylinder applies that portion of the design 
which requires one colour. The adjustments to insure all 
these parts working accurately together are to be classed 
among the greatest marvels of mechanical engineering. 
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and cannot be rendered intelligible by any mere descrip- 
tion. 

The speed with which these cylinder machines work is 
such that^ in the simpler styles, a mile of calico can be 
turned out per hour, as far as the mere printing is con- 
cerned. 

As regards the economy of labour, one man, assisted by 
two boys to attend to the colour-troughs, can do as much 
work as one hundred block-printers, each with his attendant 
tearer. 

The engraving of the copper design-rollers is a matter of 
great nicety, and has given scope to much inventive talent. 

The original design has first to be enlarged or contracted 
to such a size that, when repeated twice, thrice, <&c., it may 
exactly cover the circumference of the roller to be pro- 
duced. A roller of soft steel is then selected, of such a size 
that the design may exactly cover its circumference, and 
upon this the pattern is engraved in intaglio, as, 0.^., in a 
seal. These steel rollers are about 3 inches in length, and 
may vary in diameter from -J. inch to 3 inches. When the 
engraving is completed, the roller is hardened by a process 
well known to workers in steel, and which need not be 
here described. It is next put into a peculiar press, where 
it is forced against another roller of soft steel of exactly 
the same size, to which it transfers its impression in relief, 
6.^., as in a coin or a medal. This, too, is hardened as 
above, and is made to transfer its impression to the copper 
printing cylinder. The machinery used in this process can- 
• not be here described. Indeed, cylinder-engraving is more 
and more becoming a distinct business. 

In the earlier days of calico-printing, when the number 
of pieces produced was smaller, and time of less importance, 
they were stitched together by hand, end to end. This 
work is now done by machinery, perhaps the most approved 
device being that of Birch. 

The pieces thus fastened together are coiled in rolls of 
about forty by means of a machine known as a candroy or 
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canroj, which places them on a wooden beam fitted behind 
the printing machine. It is essential that the pieces are 
kept quite free from creases or wrinkles. 

Yarn-printing is now a distinct and not unimportant 
branch of tissue-printing, and is applied both to cotton, 
linen, jute, silk, and woollen yarns. Such yarns may 
afterwards be woven along with ordinary white yams, and 
the cloth may receive no further treatment, or it may be 
dyed, when the impression on the warp constitutes a 
pattern ; or, again, a design may be printed upon the cloth. 
In this manner, a class of effects are obtained which cannot 
be produced by mere printing upon the cloth, nor yet by 
means of dyed yams woven in the Jacquard loom. 

When this procedure was first introduced, the yams 
(warps) were stretched out at length between rollers, and 
travelled over a table, the colours being then blocked in by 
hand. For silk warps, these tables are generally from 13 
to 16 yards long. The threads are kept in their proper 
positions, and, as far as possible, in an equal state of ten- 
sion, by means of " reeds " and rollers. Very considerable 
care is needed in the application of the colours, especially 
if several colours have to be blocked on in succession. 

In order to economize time, and to do away with the 
trouble of fixing the yam, so as^ form a warp, and keeping 
it in this state during the processes of printing and drying, 
machines have been introduced which print yams in the 
hank, and apply several colours at once. 

In printing many-coloured yarns in the hank, the yarn 
had to undergo as many distinct printing and drying pro- 
cesses as there were colours ; moreover, as the different 
colours of the design did not always register well together, 
much yam was imperfectly printed, or even spoiled — a 
circumstance which greatly limited the development of this 
style. 

The chintz-yarn printing machines of Messrs. T. Barra- 
clough and Co. obviate these evils, and are capable of 
printing as many as six colours at once. 
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The actual printing operation is performed by means of 
two brass printing rollers, between wbich the hank is 
passed. The yam receives the printed impression on one 
or both sides, according to the number of colours. Each 
printing roller is in connection with three so-called fur- 
nisher rollers of brass, which supply it with colour ; these 
are in turn supplied with colour by auxiliary f amishers of 
brass, revolving in copper troughs containing the colours. 
The printing rollers are cut or fluted longitudinally, accord- 
ing to the design and colours to be produced. Each fur- 
nisher roller is also fluted, according to the colour which 
it has to supply to the printing roller. The auxiliary fur- 
nishers are plain turned rollers without flutings. 

If we suppose that the design to be produced consists of 
six bars — ^red, blue, yellow, black, green, and browns-one 
of the printing rollers is, therefore, fluted, so as to apply 
the red, yellow, and green, while the other roller prints the 
alternate colours, blue, black, and brown. The first fur- 
nisher roller, belonging to one of the printing rollers, is 
fluted in such a manner, and at such intervals round its 
circumference, as to impart its colour (red) to the corre- 
sponding flutes on the printing roller. The second and 
third furnisher rollers are fluted, so as to hand over their 
respective colours (yellow and green) to the corresponding 
flutes on the printing roller. In the same manner, the other 
printing roller is supplied by its furnisher rollers with the 
three colours, blue, black, and brown, according to the 
corresponding flutes of the pattern. By a special arrange- 
ment in the machine the flutes of the two printing rollers, 
when more than three colours are being printed, do not 
arrive simultaneously at the point of contact with the yarn, 
or a smear would be caused. Whilst one flute of one of 
the rollers is impressing its colour upon the yam, the cor- 
responding part of the other roller is blank, and vice versa. 
Thus the rollers print alternately. 

To insert the hanks, the machine is opened, and the 
hank is carefully spread out evfenly over the entire surface 
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of the printing rollers, and stretched by means of small 
tension rollers fitting into racks. The machine is then 
closed, and the printing is effected bj taming a handle at« 
tached to one of the printing rollers. When finished, the 
hank is removed by opening the machine and slackening 
the tension. 

As all the rollers are driven bj finely-cnt wheels, it fol- 
lows, of conrse, that, when once adjusted, they must all 
keep their respective positions. Hence the colours are each 
delivered at the proper time, and no misprints can occur. 
In the operation as described, one printing roller prints 
three colours on one side of the yam, whilst the other 
roller impresses its three colours on the other side of the 
yarn. When only two or three colours are to be printed, 
the corresponding flutes of both rollers can be arranged to 
come together, and apply their colours at once, thus print- 
ing the yam on both sides. 

The machine is more conveniently worked by hand than 
by steam, as the process is intermittent. 

If the design to be produced has very broad bands of 
colour, a piece of felt is let in in the centre of the flutes 
on the printing rollers, so as to enable them to carry evenly 
the necessary quantity of colour, and apply it evenly. 

It will be at once evident that the designs possible in 
yarn printing are necessarily limited in their character. 
Whether applied by block or machine, they consist of 
bands or stripes, broad or narrow, single or multiple, con- 
tinuous or interrupted, and running either at right angles 
to the length of the yarn, or diagonally. As after weaving, 
the pieces produced are very frequently dyed, padded with 
a ground, or printed with some large design, the colours 
employed in yam-printing are generally heavy. 

As yarns are often not rinsed after printing, and as they 
have further to bear the strain of weaving, it is highly im- 
portant that they should not be *' tendered." Hence free 
acids and acid salts should be avoided as much as possible 
in mixing the colours. 
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Dyeing Areangements. 

In several styles of printing, more especially in madder 
work, piece-dyeing is an essential part of the process. 
After the mordants have been printed on, fixed by ageing, 
and after the thickenings and the superfluous mordants 
have been removed by dunging, the goods are run through 
a dye-beck. The manner of working differs little from that 
usually employed in dyeing. The beck is of a rectangular 
figure, longer than broad, and through it the pieces travel 
at a uniform speed, capable of adjustment, by means of 
rollers fixed below the surface of the dye-liquid. Great 
care is taken that the pieces remain spread out to their full 
width during the whole process, as, if any wrinkles or folds 
occur, the shades dyed will be uneven. 

There are many mechanical arrangements in use for 
drawing the pieces at an even rate through the dye- 
becks. 

On leaving the dye-beck, or any other cistern in which 
the goods have been exposed to the action of a liquid, they 
are squeezed or, as it is technically called, '* nipped,*' by 
being made to pass between a pair of rollers. 

Washing Applunces. 

In all dyeing and printing processes, washing is an im- 
portant and very frequently recurring operation. In the 
earlier career of the tinctorial arts, goods requiring to be 
washed were simply suspended for a time in the stream on 
the banks of which the works were situate. 

This primitive arrangement was abandoned when the 
rivers became too dirty to be safely used in this manner ; 
and when it was found that a smaller volume of water, if 
made to come in contact with the goods with very great 
rapidity, was more effectual than the slow current of a 
river. 



^ 
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One of the earliest washing appliances introduced was 
the dash-wheel. This is an upright hollow wheel or drum, 
revolying on a horizontal axle. It is generally abont 5 or 6 
feet in diameter, by 2 feet from front to back. It is divided 
into four compartments by partitions, which extend from 
the axle to the circumference, and each of which has a 
round opening on one of the perpendicular faces of the 
drum. The cloth to be washed is introduced through 
these openings, and the wheel is made to reyolve rapidly. 
Water may be admitted in two ways. In some cases, the 
wheel reyolyes in a cut taken from the riyer, and at such 
a depth that the water rushes in at the hole which is under- 
most. A more common arrangement is to haye a water- 
pipe within the hollow axle on which the drum reyolyes, 
and fitted with holes, so as to admit the water into eyery 
compartment. The dash- wheel is now yery generally super- 
seded by superior washing machines, whose action admits 
of being regulated with more nicety. 

A piece of apparatus often used for more delicate work 
is the so-called '* rinsing machine." This is simply a cis- 
tern of wood, about 3 feet wide, 20 to 30 feet long, by 
4 feet high at the front end, and 3 feet at the back or en- 
trance end. The cistern is divided into upright compart- 
ments, from six to ten in number, by means of wooden 
partitions, which correspond in height with that of the 
cistern itself. A stream of water is admitted at the higher 
end, and finds its way from the first to the second compart- 
ment, and so onward, through holes pierced near the top of 
each division. The cloth to be rinsed enters over a roller 
at the lower end, passes under a roller placed at the bottom 
of that compartment, and travels in this manner through 
all the cells, meeting the stream of water, and finally 
passes out from the highest compartment through a pair of 
nipping rollers, by the movements of which its speed is 
regulated. 

The Swiss washing machine— that of Witz and Brown- 
is very frequently used in this country. It washes about 
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6,000 to 8,000 yards per honr, with two men to attend to 
it. It reqnires from 4 to 5 horse-power to work it, and 
must have a water-supply of about 4,360 gallons per hour. 
It may be used for light as well as for heavy goods. The 
" clapeau-traquet," much employed in France, is best 
adapted for heavy cloth. It washes as much as 9,000 yards 
per hour, and requires the attendance of only one man, 
and a driving power equal to 3 to 4 horse-power. The con- 
struction and operation of these machines cannot be made 
intelligible by a mere description. 

Drying. 

The pieces require drying both after and before printing 
and dyeing, and, occasionally, in intermediate stages. Be- 
fore printing, the goods should be dried with caution ; if 
they are either damp, or absolutely dry, the results are not 
satisfactory. Mordants, colours, <&c., should not be exposed 
to a very high temperature in drying. About 200® F. is 
generally quite sufficient, and the boiling temperature is 
decidedly too high. 

The old arrangement for drying was the hot flue, still 
used in the padding style, p. 249. Currents of hot air 
have been tried, but are pronounced unsatisfactory, as the 
drying is found not sufficiently rapid. It is very probable, 
however, that this method of drying which is now applied 
with such success to a variety of agricultural produce 
might be so modified as to suit the requirements of the 
dyer and printer. 

For many delicate colours, especially safflower, a current 
of dry air at common temperatures would be the most 
desirable drying agei^jb. 

The most common arrangement for drying is a series of 
iron steam chests, each having a surface of about 6 square 
feet. The pieces travel near, but not in actual contact with 
these chests. Steam drums, round which the pieces are 
made to pass, raise their temperature too high. 
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Finishing. 

Under this name are included a series of operations, the 
chief of which are starching and calendering. 

The calender is a machine with revolving cylinders, be- 
tween which the pieces pass, and are submitted to such 
pressure that their surfaces are smoothed and, to a certain 
extent, glazed. This process is used not merely for finished 
goods, but in preparing pieces for printing, especially for 
block- work, where a very heavy pressure is required, so as 
to give a perfectly smooth suiiace. After dyeing, as in 
alizarine and vat work, if steam, spirit, or pigment colours 
are to be blocked in, a second calendering is required. 

The calender invented by M. C. Dollfus, and usually 
known as the Alsace machine, is one of the best known. 
It does double the work of the calender generally used in 
England, requires the attendance of a single workman only, 
and is not liable to accidents. 

Paper cylinders or rollers are found very much superior 
to those of wood. They are not liable to split, crack, or 
warp, and they impart a much smoother polish. 

Starches, differing considerably both in quantity and 
quality, are applied by means of an especial machine-— the 
starching mangle. They are applied most plentifully to 
furniture prints, where the object is to produce a very 
glossy surface into which dust cannot penetrate. These 
starches, some of which approach to gums in their nature, 
are not generally prepared in print works, but are bought 
from the starch manufacturers. 

'* Breadthening " is a mechanical operation for restoring 
the cloths to their original width. ^ In the various pro- 
cesses through which the pieces have passed, the pieces are 
found to have been pulled out in length, and, consequently, 
to have shrunk in width. The opening or spreading machine 
pulls them uniformly out to the extent of about 2 inches. 

The machines and appliances for folding, pressing, and 
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packing the goods need the less notice here as these pro^ 
cesses are not peculiar to djed or printed goods. 



Detection of Colours upon Dyed and Printed Goods. 

The recognition of oolonrs upon the fibre is an im- 
portant part of the dyer's and printer's duties. We give, 
therefore, the reactions of the ordinary dye wares. 

I. Reds. 

1. Boil with a solution of sulphate of alumina. 

The liquor becomes tinged red, with a golden, green 
reflection : madder an^ alizarine colours. 

a. It is tinged red, without the green reflection, and 
is decolourized on adding an equal volume of solution of 
the bisulphite of soda : the red woods, the aniline reds, 
coralline and safflower. 

h. It is not decolourized, as above: cochineal, lac, and 
orchil. 

2. Boil (in case of 1, a) with strong alcohol or methy- 
lated spirit. 

The liquid turns red : aniline reds. 
It is not coloured or scarcely perceptible : red woods, 
coralline and safflower. 

3. Heat the goods with clear lime-water. 
The lime-water is not coloured : safflower. 

The lime-water is coloured red : red woods and coral- 
line. 

4. Heat the goods with dilute sulphuric acid. 

a. The red on the fibre changes to an orange-red : the 
red woods. 

h. The red on the fibre changes to a yellow, fading 
perceptibly: coralline. 

5. Boil with strong alcohol (in case of I, &). 

a. The alcohol becomes coloured a distinct red: 
orchil. 
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5. It is not coloured, or only very slightly : cocliiiieal^ 
lac (kermes). 

6. Heat with solution of baryta (in case of 5 &). 
a. The liquid reinains uncol cured : lac. 

h. It takes a colour: cochineal (and kermes). 

7. To distinguish the two latter, heat with lime water. 
The red on the fibre turns brownish : kermes. 

It turns violet : cochineal. 

For a confirmation of the results given in the above 
table, the following experiments will be useful : — 



1. Madder and Alizarine Beds, 

These shades resist the action of reagents better than 
other reds. Place in four glasses the following liquids : — 

Boiling soap-lye ; 

Caustic ammonia ; 

Lemon juice ; 

A mixture of equal parts of tin crystals, muriatic acid, 
and water. 

A swatch of the cloth (or a bit of yarn) is plunged into 
each of these. 

If it remains unaffected in all, the red has been produced 
by alizarine, natural or artificial, anthrapurpurine, <fec. 



2. Bed Woods. 

The woods are much employed in imitating madder and 
cochineal shades. From the former they are distinguished 
by the reaction already given. 

To distinguish the woods from cochineal, we steep a 
swatch in dilute sulphuric acid. If it turns a cherry red 
we have one of the red woods, and if it becomes a yel- 
lowish orange, cochineal. A solution of phosphoric acid 
turns wood-reds to a yellow, and decolourizes them, whilst 
it turns cochineal reds to an orange. 



DETECTION OP COLOURS UPON FIBRES. 401 



3. Aniline Beds, 

These colours are slowly discharged by lime-water, 
bleached by snlphnret of ammoninm, and restored to the 
original colonTy or nearly so, by large quantities of water, 
especially if a trace of muriatic acid is added. Strong 
muriatic acid turns the red to a yellow, but on washing 
with abundance of water, it changes to a reddish purple. 
Soap-lye decolorizes the aniline reds, but on washing in 
pure water and passing into citric acid, the original shade 
returns, though fainter. The tin-salt mixture decolorizes 
aniline reds, turning them previously to a blue. 

Eosine is immediately decolorized by collodion ; whilst 
magenta, Magdala red, and alizarine dissolve in it without 
loss of colour. The behaviour of methyl-eosine is like 
that of ordinary eosine. 

4. GoraUine, 

Coralline is not bleached by lime-water, which takes a 
pink tinge. If heated with chloride of copper it turns 
grey. 

6. Safflower (^Garthamine.) 

This red is bleached by sulphuret of ammonium. Lime- 
water turns it yellow, without taking up any colour. On 
saturating the lime-water with acetic acid, the red shade 
returns. Soap-lye completely decolorizes safflower-red. 
On washing with plenty of water and moistening with 
lemon juice (citric acid), the red returns. The colour is 
met with chiefly upon silk, rarely upon cotton. On wool 
scarcely ever. 

6. Gochinecd, Lac, and Kermea, 

Sulphate of alumina tinges itself a purple red with all 
three. Permuriate of iron darkens them all ; dilute sul- 
phuric acid turns them all to a yellowish-orange, except 

D D 
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in the case of the ammonical extract of cochineal, which is 
not reddened by the acid, but is coloured pink by phos- 
phoric acid, which turns cochineal in its original slate, lac, 
and kermes to a reddish-yellow. A mixture of muriatic 
acid and alcohol turns all three to a dirty yellow, which is 
converted into a crimson on washing in much water. 

7. The weed colours, orchil, cudbear, <fec., are completely 
decolorized by a solution of tin crystals. 



II. Yellows, 

1. Heat with alcohol or water, to which have been 
added a few drops of permuriate of iron (ferric chloride). 

a. The colour of the goods alters very little or not at 
all : annatto, turmeric, aniline yellow, picric acid, naphthy- 
lamine yellow. 

6. The colour of the goods becomes dark, yellow- green, 
olive-green, or black : fustic, fustet (young fustic), weld, 
bark, flavine, berries. 

2. Moisten the cloth with oil of vitriol, 
a. A blue or green spot : annatto. 

h, A spot which becomes at once, or after a time, 
brown, brownish-red, or red: turmeric, aniline-yellow, 
picric acid, naphthylamine-yellow. 

3. Pour on the goods a mixture of alcohol, muriatic 
acid, and boracic acid. 

a. The liquor colours itself: turmeric, aniline yellow. 
The former gives a deep, and the latter a light pink. In 
case of turmeric the fibre as well as the liquid, on adding 
an equal measure of water, has a yellowish-red colour. 

In case of aniline yellow the goods become coloured 
violet. On the addition of water the liquor takes a deeper 
colour, and the goods become crimson. 

b. The liquor remains unaltered : picric acid, naphthyla- 
jnine yellow. 

4. Heat the goods with ammoniacal solution of copper. 



DETECTION OF COLOURS UPON FIBRES. 403 

and afterwards wasli in water. If the colour on the fibre 
becomes bluish-green : picric acid. If olive green : naph- 
thjlamine yellow. 

5. Boil with sulphate of alumina and add an equal 
volume of water. If the liquid is yellow, with a bluish- 
green reflection : fustic. 

If yellow, without reflection : young fustic, weld, bark, 
flavine, berries. 

6. Heat with baryta-water and lime-water. 

a. The tissue dyes itself red : young fustic. 

b. The tissue becomes only a little darker : weld, bark, 
flavine, berries. 

7. Boil with glacial acetic acid. The liquid, when cold, 
shows : 

a, A distinct green reflection, and a decided gold- 
yellow: flavine. 

h. No reflection : weld, bark, berries. 

8. Boil with solution of sugar of lead : 

a. The colour of the cloth is unchanged : weld. 

h. The colour turns to orange-brown : bark, berries. 

The following remarks must be added. Picric acid is 
never found on cotton. It turns red if moistened with 
cyanide of potassium. 

Iron buffs may often be found on cotton. If a swatch 
of the cloth is steeped in a warm, acidulated solution of 
prussiate of potash it is turned blue. 

Chrome yellows and oranges, often foand on cotton, are 
blacked by sulphuret of ammonium, and destroyed by 
caustic soda. Annatto resists bleaching liquor. 



III. Blues. . 

1. Steep a piece of the cloth in citric acid or lemon- 
juice. 

a. The colour changes to an orange-red ; logwood. 

h. The colour gradually fades (more rapidly if moistened 
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with mnriatio acid) : ultramarine. Only met in printing, 
in pigment styles. 

c. Golonr unchanged: Prussian blue, aniline blues, 
indigo. 

2. A swatch of the cloth is steeped in solution of 
chloride of lime. 

a. Colour unaltered : Prussian blue. 
h. Colour destroyed, or changed to a yellowish : anUine 
blue, indigo. 

3. A swatch is steeped in caustic soda. 
Colour unaltered : indigo. 

Colour changed : aniline blue. 

The following reactions may be of service : — 

Aniline blues are extracted by steeping in alcohol, 
forming a blue liquid, not reddened by an acid. Soda lye 
turns them a reddish -brown, but on washing in pleniy of 
water the blue is restored. 

Prussian blaes are turned a rusty brown by alkalies, but 
the blue is not restored on washing. 



IV. Greens. 

All greens, except the aniline greens, lao-kao and chlo- 
rophyl — ^the two latter of which are not in practical use — 
are mixtures of blue and yellow. 

1. Moisten with muriatic acid. The colour changes or 
disappears altogether, but is restored on washing in much 
water: aniline greens. 

A swatch boiled in pure water turns to a dull violet : 
methyl-green. 

2. Colour little affected by muriatic acid ; destroyed or 
changed by alkalies. Little affected by mixture of tin 
crystals and muriatic acid : aniline blue and picric acid. 

3. Alkalies destroy the blue ; resists acids. Tin crystal 
mixture little action. The blue, but not the yellow, re- 
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stored by washing : aniline blue and a vegetable yellow. 
(N.B. The cases 2 and 3 are not rarely met with, and 
their discrimination is often difficult.) 

4. Boil for a couple of minutes in alcohol at 95 per 
cent. 

a. The alcohol turns yellow and the cloth more blue: 
the blue is then indigo or Prussian blue. When the yel- 
low is all extracted, the cloth is steeped in bleaching 
liquor. If the colour is discharged it is indigo ; if unaf- 
fected, it is Prussian blue. 

h. The alcohol becomes green and the cloth grows paler, 
without altering its tone. Here we have an aniline green, 
or an aniline blue, topped as in cases 2 and 3. 

5. Steep a swatch in carbonate of soda. If a blue colour 
dissolves out, the blue portion is extract of indigo. If^ in- 
stead, a rusty shade appears, Prussian blue is present. 

6. Expose the cloth, wet, to sulphuretted hydrogen. If 
it is blackened, and if the blue remains on carefully wash- 
ing in a dilute acid, the yellow is a chrome-yellow (chro- 
mate of lead). 

7. In case of printed goods (pigment styles), bum to 
ashes in a thin porcelain crucible. 

a. The ash is green : a green oxide of chrome (Ouignet's 
green). 

h. The flame is green : the ash on being extracted with 
nitric acid and the solution freed from excess of acid by 
evaporation, and mixed with ammonia in excess, gives a 
blue liquid: Scheele's green, Paris green, or some other 
arsenical pigment. (The special tests for detecting arsenic 
in admixture with organic matter should here be applied. 
It must be remembered, that arsenic may be present in 
various colours, mordants, <&c.) 
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V. Violets or Purples. 

1. Steep in solution of bleacliing liquor. If unaffected : 
alkanet. This colour is but little used. 

2. Steep in sulphuret of ammonium. 

a. The colour is discharged : blueish magentas. 

&. Turns to a brownish-red: Perkin's violet, Hofmann's 
yiolet. 

c. Little altered : orchil alone, or topping a yat-blue ; 
wood violets alone, or along with a vat-blue alizarine 
purple. 

3. To distinguish Hofmann's and Perkin's violets : pour 
cold dilute muriatic acid upon the cloth. The liquid turns 
yellowish, and the cloth greenish : Hofmann's violet. 

The liquid turns violet^ and the cloth is scarcely altered : 
Perkin's violet. 

4. Boil with alcohol. 

a. The liquid turns pink or brownish-yellow^ and is 
coloured violet by ammonia : orchil. 

b. The alcohol is scarcely coloured : madder (alizarine) 
purple ; the wood violets alone, or with logwood. 

N.B. Orchil is completely destroyed by a mixture of 
tin crystals and muriatic acid. 

5. To distinguish madder purple from cochineal purple : 
steep in chloride of lime. 

a. The cloth turns to a yellow : madder. 

h. The colour is discharged : cochineal. 

N.B. As both madder and cochineal purples have an 
iron base, the swatch, after steeping in chloride of lime and 
washing, is moistened with an acidulated solution of yellow 
prussiate. If a blue colour is produced, the original dye 
was a madder or cochineal shade. If no blue appears, it 
was orchil or logwood. 

6. Burn a little of the cloth to ashes in a porcelain cap- 
sule. 

a. Nothing remains : aniline violet. 
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h. White ash remains : logwood, with a mordant of 
alumina. 

c. Bed ash remains : madder or logwood, with a mordant 
of iron. 

7. Pigment pnrples may be treated with weak muriatic 
acid. If the blue shade disappears, and a red remains, un- 
affected by acids: ultramarine and vermilion. 

K the colour is totally destroyed : violet ultramarine. 

VI. Blacks. 

1. Colour resists all re-agents. The ash, after burning 
white : lamp-black, or some other form of finely- divided 
carbon. This colour occurs only in pigment styles, and if 
diluted with albumen and gum to a sufficient extent, gives 
the fastest greys. 

2. Strong muriatic acid produces no immediate change; 
but, on standing, the cloth becomes greenish, and the liquid 
turns an olive-brown. Tin crystals and muriatic acid give 
a green, turning to a grey. The colour is restored by am- 
monia, but not by water : aniline black. 

3. Apply solution of chloride of lime. 

a. The cloth turns a chestnut brown, which is not turned 
blue by an acidulated solution of yellow prussiate of 
potash : chrome black. 

6. Cloth turns yellowish, converted to a blue by yellow 
prussiate : logwood black, gall black. 

To distinguish these, apply dilute muriatic acid. If a 
cherry-red spot is produced, immediately we have a log- 
wood black with an iron mordant. If logwood and iron 
are dyed on a vatted ground, dilute muriatic acid gives in 
a few minutes a dull purple spot. A mixture of muriatic 
and oxalic acid gives a red liquor, and turns the cloth blue, 
i.e., leaves the indigo untouched. 

It is not easy to give any definite directions for the 
examination of browns, " modes," olives, &c., on account of 
their complexity. 
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APPENDIX. 

Bleaching and Printing Jute. 

Mr. 0. F. Cross (Patent, No. 4984, a.d. 1880) bleaches 
jate and similar fibres as follows : He treats the yams, <j^c., 
in an open vessel, with solutions of the nentral snlphite of 
soda, containing from 1 to 2 per cent, of sulphurous acid as 
sulphite, and he then boils in a kier at a pressure of 5 lbs. 
to 15 lbs, per square inch in a similar solution. 

In printing bleached goods, such as jute or hemp, the 
goods are well washed, mangled to remove water, and taken 
through a solution of bisulphite of soda, containing about 
2 per cent, of combined sulphurous acid. The pieces are 
again mangled or drained in the centrifagal, and returned 
to the bisulphite bath, and allowed to lie for a few hours. 
It is then dried, printed as usual, and may then be 
steamed for the development and fixation of the colour 
without injury. 



INDEX, 



A* 

Acetate of lime, 280. 

Acid green, 192 ; tannic, 75. 

Ageing, 240. 

Agents, levelling, 81 ; raising, 80. 

Alcohol, removal of impurities be- 
fore dyeing by, 20. 

Alizarine, black, 173, 236 ; blue, 
288 5' brown, 187 ; maroon with, 
188; purple, 284; red, 130 5 
red grounds, 27 9 5 red on yam, 
fast, 208 ; violet, 145. 

Alizarine reds, brightness inter- 
fered with by iron, 3. 

madder, 23. 

Alkali, violet, 221. 

Alkalies, influence of in water, 24. 

A Ikaline liquors, 19. 

Alpaca, brown on, 186 ; modes 
on, 201 ; slate grey on, 199 

« Alterants," 80. 

Alum mordants, 37. 

Amaranth on yarns or pieces, 361. 

Amber, 296. 

Ammonia, removal of impurities 
before dyeing by, 20. 

chlorate of, 329. 

Aniline, black, 91, 170, 330; and 
allied styles, 325 ; resists, 332 ; 
discharge, 333; blue, 101, 103, 
152, 286; green, 164; grey, 
290, 336; grey, cerium, 333; 
spirit, 170. 

solution, muriate of, 329. 



Animal fibres, bleaching, 18. < 

mordants, 77. 

Annatto, orange, 129, 156 

Anthracene violet, 294 

Antimony mordants, 42. 

Appendix, 408. 

Aqua-regia, 20. 

Arsenicfd mordants, 42. 

Artificial indigo, printing with, 
270. 

Aurantine g^en, 194; orange on 
yam, 206 ; ponceau, 209 ; scar- 
let, 209 ; yellow, 222. 

Aurine, 139. 

Aventurine, 224. 

Azo reds, 143, 166. 



B. 



Bandanna style, 348. 

Barlow's kiers, 10. 

Barwood red, 140 ; spirit, 66. 

Bell's cylinder machine, 389. 

Bengale rose, 139. 

Benzyl blue, 101, 179. 

Bismarck brown, 356 ; very deep, 

113, 161. 
Black, aniline, 91, 170, 330, 338; 

and allied styles, 325 ; discharge, 

333 ; resists, 332. 
Black, iron process for, 51. 

on half silks, 376. . . 

Lyons, 226. 

steam, 352. 
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Blacks, detection of, 407. 

for dyeing, 91-99. 

linen, 149. 

sewing thread, 149, 150. 

for dyeing jute, 159, 160. 

for dyeing wool, 170, 174. 

for silk dyeing, 226. 

for tissue printing, 236. 

lapis, 261. 

aniline, discoverer of, 262, 

325, 327, 330, 333. 
for tissue printing, 266, 297, 

298, 313, 314. 



— copper, 326, 334, 338, 341, 
342, 347, 350-362. 

for outlines, 366, 367, 376, 



407. 

Bleaching animal fibres, 18; cot- 
ton, 5; cotton yarns, 11, 12; 

jute, 18; linen, 13, 17; bilk, 4, 

19 ; wool, 4. 

duration of, 20. 

and printing jute, 408. 

processes for vai*ying with 

nature of fibre, 4. 
Bleu gomme, colour made up of, 

266. 
Block printing, 387. 
Blond, 355. 
Blue, 99, 150, 160, 174, 178, 334, 

341, 353, 376. 

aniline, 226. 

black, 94, 170 ; on cloth, 96. 

green, 123. 

induline, 1 08. 

irons, 52. 

lavender, 201. 

light, 99, 151. 

light extract, 369. 

- New Royal," 182. 
stone, 45. 
without indigo, 103, 151,177; 



(« 



with purple reflection, 353. 
Blueish green, light, 122. 

mode, 155. 

Blues, detection of, 403. 

for silk or cotton pigment, 

323. 
— — for dyeing on cotton, 99*109. 



Blues for sewing cottons, 150, 151, 

152. 

for linen dyeing, 155. * 

for jute dyeing, 160, 161. 

for wool dyeing, 174, 182. 

on half woollens, 202. 

for silk dyeing, 226, 227. 

discharge, 252. 

indigo, 252. 

for tissue printing, 265. 

china style, 267. 

artificial, 286, 287,288, 299. 

standard, best, 301. 

prussiate and dark, 314, 334, 

341, 343. 

prussiate, 227, 344, 353, 



367. 
— gum, 



Prussian, 369, 376, 
403. 

Boiling, object of, 7. 

Borax used for bleaching instead 
of soap, 22. 

Bottle green, 193. 

Bowl, spirit, 69. 

Bronze, golden, 162, 184; olive, 
184, 205 ; on cloth, 183. 

style, the, 264. 

Brown, alizarine, 187, 285; Bis- 
marck, 356; dark, 184, 188, 
354 ; fast, on mixed goods with 
linen warps, 190; light, on yam, 
183 ; olive, 189; on alpaca, 186; 
on cloth, golden, 185 ; on shoddy 
containing cotton, 187 ; on wool, 
reddish, 183, 185, 188 ; on wool. 



yellowish, 183 ; on worsteds, 
186, 188 ; on yam, 184, 185, 
355 ; orchil, 354, 369 ; wood, 
354, 370. 

Browns, metallic lustre, 185. 

for dyeing, 109-116. 

for linen dyeing, 152, 153. 

for jute dyeing, 161. 

for wool dyeing, 183, 190. 

for silk dyeing, 227, 228. 

for tissue printing, 236, 237. 

alizarine, 285, 299, 300. 

sapan, 315, 348, 354-356. 

orchil, 369, 370. 
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Buffs, 117,356. 
Burling iron, 51. 



C. 



Calico, printer's colours, 378 ; 
printing on, 342. 

Campobello yellow, 230 

Cardinal, fast, 213, 214. 

Carmelite, golden, 224 

Castelhaz grey, 289. 

Catechu, 74 ; brown, 153. 

Catechu, lapis resist, 260. 

solution, 300. 

Caudroy machine, 391. 

Caustic soda, solution, 10, 22. 

Cerium aniline grey, 333. 

Chamois, 190. 

on silk, 228. 

<< Chemicking," in bleaching cot- 
ton, 8, 11. 

China blue, 108 ; style, 267. 

silks, 22. 

Chintz-yam printing, 392. 

Chloride of lune, test for, 8. 

Chlorochromic acid, 12. 

Chlorozone, 12. 

Chocolate, 118, 237, 248,300,315, 
356. 

Chromium mordants, 43. 

Chromo blacks, 171; green, 123; 
orange, 156 5 puce, 189. 

Chrysammic rose, 293 

Cinnamon brown, 1 13. 

on yams, 190. 

on wools, 191, 316. 

Claret, 118. 

on half woollens, 215. 

Clarke's test for hardness of water, 
28. 

method of softening, 30, 32. 

Clearing, 245. 

Coal-tar reds, 292. 

Cochineal pink, 207; red, 140; 
scarlet, 141. 

scarlets, 24. 

rose, 308. 

Coeruleinc green, 121, 289. 



Coerulignone orange, 360 

Colour, 329. 

and colour mixing, 377. 

Colours, removal of natural, requi- 
site before dyeing, 3. 

for mixed goods, 311 • on 

cotton yams, &c., receipts for 
the proauction of, 91 ; pigment, 
care required in mixing, 325: 
resorcine, 138 ; upon dyed and 
printed goods, detection, 399 ; 
used in spirit style, nature of, 
319. 

Compound designs, 337. 

Copper paste, sulphuret of, 329. 

mordants, 44. 

Copperas, 47. 

Coralline red, 138. 

Cordillot, 276. 

Corinthe on damask, 216. 

Cotton, impurities in, 5. 

bleaching of, 5. 

dyeing, 89. 

yams, bleaching of, 11. 

or siDt, pigment blues for, 

323. 

spirits, 64, 67; yams, &c., 

receipts for the production of 
colours on, 95 ; warps, dyeing 
blue on, 53. 

Cream colour, 118. 

Crimson, 157, 165 ; rose on woollen 
yams, 211 ; on alpaca, 209 ; on 
cloth, 207 ; cotton spirit, 64. 

liquor for padding velvets^ 

141. 

Crimsons, 209. 

" Crofting" vegetable fibre, 18. 

Cross, Mr. F. C, patent for jute 
bleaching and printing, 408. 

Cutting, 246. 

reserved style, 247. 

Cylinder machine, 3S9. 



Dahlia, 221. 

deep, 221. 

Dead leaf, 189. 
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Designs, compound, 337. 

Dip blues, 252. 

Dirt, grease, &c., remoral of before 

dyeing, 2, 20. 
Dove, 118, 162. 

on velvets, 118. 

■ colour for jute dyeing, 162. 

Drabs, 119, 120, 191, 192, 237, 

248, 316. 
Drying, 397. 
Dunging, 243. 
Dyed and printed goods, detection 

of colours upon, 399. 
Dyeing and printing, differences 

between, 231. 
blue on cotton warps, 53 ; 

indigo, 105 ; cotton, 89 ; jute, 

159; linen, 149; mixed goods, 

1 69 ; vessels used, 82 ; wool, 

106. 

and tissue-printing, 1. 

general instructions on , 82. 

arrangements, 395, 



E. 



Electric light, use of, in dye works, 

87. 
' Emerald green, 122, 196. 
Engler, new process for bleaching 

cotton, 12. 
E sine, 140, 292; on wool, 213; 

pinks, 374. 
Erythrosine pink, 137. 
Ether, removal of impurities before 

dyeing by, 20. 
Etincelle green, 196. 



F. 

Fawn on velvet, 120. 

Nos. 5 and 6, 301. 

120, 300. 

drab, 192. 



Feathers, bleaching of, 19. 
Fibres, animal, bleaching of, 18. 
Finishing, 398. 
Flannel, dark green on, 1 95. 
Flesh cobur on worsted, 213. 
Furniture, printed colours on, 347. 
Furs, bleaching of, 19. 



G. 



Galleiue violet, 294. 

Gall nuts, 72. 

Garancine style, the, 239. 

Garnet on floss worsted, 211, 

214. 

on half- woollens, 215. 

dark do. do., 216. 

Gentiana violet, 146, 219. 

blue, 287. 

German vat, 181. 

Glucose, action of, 383. 

Glycerine arsenic, 288. 

" Goetze's " concentrated vat 

270. 
Gold brown on worsteds, 187. 

old, 148, 158. 

old, on cotton, 148. 

for jute dyeing, 162. 

Golden bronze, 162, 184; brown 

on cloth, 185 ; carmelite, 224 ; 

orange, 162. 
Green, dark steel, 197 ; etincelle, 

196; imperial, 197 ; indigo, 372 ; 

light, 357 ; mediimi, 357 ; olive, 

195 ; on half-silks, 376 ; picric, 

372. 
Greenish grey, 154, 199 ; mode, 

155. 
Greens, detection of, 404. 

120, 124. 

for linen dyeing, 153, 154, 

155. 

' for jute dyeing, 163, 164. 

for wool dyeing, 192, 197. 

on yarns, 203. 

on silk waste, 228. 



sage, 249. 
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Greens, for tissae-printing, 266, 
289, 301, 304, 316. 

steam, 340, 343, 357, 358. 

— r- standard, 370, 371, 372, 376, 
404. 

Grej, fast ash, 200 ; greenish, 154, 
199 ; ground printing colours, 
345 ; light, 199 ; mode, 124, 165, 
198 5 pearl, 198, 200, 359 5 red- 
dish, 198, 200; silver, 125; slate, 
125 ; sour, 7; strain, 345; stone, 
126; wood, 200. 

iron, for linen dyeing, 154. 

for jute dyeing, 164, 165. 

for wool dyeing, 198, 200. 

iron on silk thread, 228. 

sage, 249. 

Greys, 124, 127,289,290. 

aniline, 333, 336. 

naphthylamine, yellowish, 

336, 337, 338, 345, 346, 359, 
372, 373. 

Guernsey blue, 102, 176. 

Guinon, Marnay and Fouset's 
method, 20. 

Gum, Prussian blue, 361. 

Gums, different kinds, 383. 

Gens d'armes blue, 160, 177. 

** Gutbier's" concentrated vat, 270. 



H. 

Hair, bleaching of, 19. 

Hydrogen, peroxide of, bleaching 
silk with, 4. 

instructions for the use of per- 
oxide of, 20. 



Imperial green, 197. 

Indigo blues, 252; dyeing, 105; 
green, 372 ; printing with arti- 
ficial, 270. 

vat, the new, 107. 

solution, 9. 

Induline blue (Williams Brothers 
and Elkin), 108. 



Introduction, 1. 

Iodine green, 193 ; standard solu- 
tion of, 59. 
Iron grey, 154, 228. 
Iron mordants, 46. 



J. 

Jaune d'or, 224. 

Jennings's patent proceu of 

bleaching linen, 15. 
Jonquil, 375. 
Jute bleaching, 18. 
^— dyeing, 159. 
bleaching and printing, 408. 



K. 

Eiers, 6, 10. 
Koechlin, D.,40, 243. 
Koechlin's aniline black, 331. 



Lalande, De, 269. 

Lamy's naphthylamine grey, 337. 

Lapis black, 261 ; puce resist, 260. 

"Lant," "wash," or "weeting,** 
19. 

Lavender on wools, 201. 

on yams, 201, 304, 

Lead colour, 200. 

mordants, 65. 

acetate of, 40. 

Leathers, fine, intended for dye- 
ing, bleaching of, 19. 

Levdling agents, 81. 

Ley-boU, 7. 

Lightfoot, J., 262, 263. 

Light, electric, use in dye works, 
87. 

Lilac, 155, 305, 360, 373; fast, 
221 ; grey for woollen yarns, 
359. 
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Lilac for linen dyeing, 153, 221, 

222, 305, 360. 
Lime, sour, 7. 
chloride of, in bleaching of 

linen, 5, 8, 

acetate of, 280. 



w 

"Limeing process" in cotton 

manufacture, 6. 
Linen, bleaching of, machinery 

used in, 17. 

dyeing, 149. 

bleaching, 13. 

Logwood black, 95 ; blue, 174. 



M. 

Macarat, dark, 115. 
Machinery for linen bleaching, 17. 
Madder brown, 113, 153 ; orange, 
156; red, fiery, 210 j style, 

233r 

Magenta, 137, 139, 157, 229,292 5 
on shoddy, 210. 

Manganese mordants, 57. 

' acetate of, 348. 

Marine blue, 179. 

Mamay, 20. 

Maroon, 127. 

on yam, 188 ; with alizarine, 

188. 

Mather, 274. 

and Piatt, process of singe- 
ing, 6, 379. 

Mercury mordants, 58. 

Metallic lustre on browns, 185. 

Methyl green, 121,197,289; violet, 
146. 

Methylene blue, 99, 175, 288. 

Mineral thickeners, 384. 

Mode green, 1 64 ; greenish, 203 ; 

frey, 124, 165, 198 ; medium 
lue, 202 ; yellowish, 203. 
'* Modes" on alpaca, 201. 
Mordants, animal, 77; properties 
required, 34 ; solubility of, 35 ; 
theory of, 33 ; two new, 72. 
Mordants, use of in rendering 
colours brighter, 32. 



Mordants, alum, 37. 

ammonia, 37. 

tannin, 38. 

alumina, sulphate of, 39. 

alumina, acetate of, 39. 

alumina, hydrate of, 39. 

alumina, hyposulphate of, 4 1. 

alumina, muriate of 41. 

in fixing, sal-ammoniac, 42. 

antimony, 42. 

antimony, tartarate of, 42. 

antimony, oxymuriate, 42. 

arsenical, 42, 

arsenite of soda, 42, 43. 

bismuth, 43. 

chromium, 43. 

chromium, sesquioxide of, 43. 

copper, 44. 

copper, ammoniacal, 44. 

copper, muriate of, 44. 

copper, nitrate of, 45. 

copper, sulphate of, 45. 

iron, 46. 

pyrolignite, 46. 

iron, hyposulphite of, 47. 

iron, copperas, 47. 

iron, persulphate of, 48. 

iron, muriate of, 48. 

iron, nitrate, 48. 

iron, burling, 61, 

iron, blue, 52. 

lead, 55, 

lead, sugar of, 56. 

lead, nitrate of, 56, 

lead, oxides of, 57. 

manganese, 57. 

mercury, 58. 

tin, 58. 

tin, muriate of, 60. 

tin, oxalate of, 61. 

tungsten, 71. 

zinc, 71. 

zinc, chloride of, 72. 

oil, 76. 

animal, 77. 

animal, caseino, 79. 

rising agents, 80. 

levelling agents, 81. 



Mulberry, on wool, 203. 
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Mulberry, on cloth, 203. 
Muriate of aniline solution, 329. 
Muriates of tin, 60. 
" Myrabs,'' 73. 



N. 

Naphthal yellow, 224. • 

Naphthylamine puce, 335 ; yellow- 
ish grey, 336. 

Navy blue, 102, 178. 

Nemours blue, 176. 

« New Royal Blue," 182. 

Nicholson blue, 175, 286. 

Nitro-alizarine orange, 291. 

Noggin, a, 10. 

Noisette, six shades, directions 
how to mix, 116. 



O. 



Oil mordants, 76. 

Olive, 127, 248, 305, 334, 360; 
bronze, 184, 205 ; brown, 189 ; 
golden, 204 ; green, 195 ; green- 
ish, 204. 

Olives, 127, 128, 204, 205, 248, 
305, 317, 334, 374. 

on carpet yam, 204. 

Orange (shades of), 129, 130, 
205. 

for linen dyeing, 156. 

for tissue printing, 263, 256, 

290,291,360,361,374. 

and yellow spirit, 62. 

anrantine on yarn, 



206; 

coerulignone, 360 ; ' discharge, 

256; for yams or pieces, 361 ; 

golden, 162 ; light, 206 5 new, 

205. 
Orchil brown, 354, 369. 
Organic mordants, 72. 
Orseilline red, 364. 
Ox tin, 61. 



P. 



Padding style, 249. 

Panama baj^, 19. 

Pansy, for piece goods, 147. 

for jute dyeing, 165, 

on yarn, 219. 

on alpaca, 219. 

on cloth, 219. 

for vicuna, 219. 

Parapectic acid, impurity in cot- 
ton, 5. 

Peach wood scarlet, 134. 

Peacock green, dark, 195. 

Pea green, 301. 

Pendlebury's kiers, 10. 

Peroxide of hydrogen, instructions 
for the use of, 20. 

Perrotine, 389. 

Phloxine on woollen yam, 213$ 
pink, 137. 

Picric green, 372. 

Pigment colours, fixing, 323. 

style, 322. 

Pink cochineal, 207 ; salt, 68. 

374. 

Pinks, 136, 137. 

plate, 239. 

and rose, 283. 

standard, 305. 

sapan wood, 306, 317. 

for blocking, 320. 

Pinkney's aniline black, 332. 

Ponceau, 209, 210. 
on silk, 229. 



Pouset, 20. 

"Plate purple," 239. 

Plum spirit, 66. 

Pc^py red, 229, 362. 

Potash vat, 181. 

Printed and dyed goods, detection 
of colours upon, 399. 

Printing and bleaching jute, 408. 

and dyeing, differences be- 
tween, 231. 

directions for, 385; tissue. 



231. 

— with artificial indigo, 270. 

— woollens, 350. 
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Printing 384. 

Prussian blue, 299, 344, 3^3. 

Prussiate blue, 152, 177 ; grounds, 

367 ; green, 120. 
Puce chrome, 189. 

lapis resist, 260. 

naphthjlamine, 335. 

339. 

Purple spirit, 147. 

320. 

cotton spirit, 67 ; for maxihine 

work, 235; on woollen yam, 

220 ; spirit, 61, 147. 
Purples on violets, detection of, 

406 ; padding, 235. 

plate, 239. 

alizarine, 284. 

thickening, 284, 306. 

standard, 306. 

another, 307, 317. 

Puteaux blue, 180. 



R. 



Raising agents, 80. 
Rainbow colours, 388. 
Receipts for the production of 
colours on cotton yams, &c., 

91. 

Red, 130, 138. 140, 157, 165, 306, 
343, 346, 347 ; alizarine fast on 
yarn, 208; and white discharge, 
255 5 cotton spirit, 65 ; dis- 
charge, 339; fast on cloth, 214 ; 
for half-silks, 376 ; for rainbow 
styles, 279 ; full, on yam, 209 ; 
liquor, 280 ; liquids, receipts for, 
40; on white grounds, 234; 
poppy, 229, 362 ; resist, 258 ; 
steam, 345 ; steam on woollens, 
361. 

Reds, detection of, 399. 

different kinds of, 130, 131, 

140, 143, 155, 157, 158, 165, 
166, 208, 209, 210, 214, 215, 
216, 229, 230, 234, 250, 255, 
258, 259, 26), 279, 280, 281, 



282, 307, 308, 320, 389, 343, 

345, 346, 347, 361, 362, 364, 

375, 377, 399, 400, 401. 
Reds, coal tar, 292. 

ma^nta, 292. 

sa£&anine, 292. 

eosine, 292. 

coralline, 293. 

' chrysammic, 293. 

azo, 293. 

Reddish brown on wool, 183, ]85y 

188; mode, 155 ; violet, 146. 
Reseda, different shades of, 216^ 

217. 
Reserved style, 247. 
Resin boil, 7 ; soap, 8. 
Rhem's aniline grey, 336. 
Rocceline scarlet, 214. 
Roe colour, 143. 
Roscoe, Prof., F.R.S., 272. 
Rose, 229. 

safflower, 137. 

Bengale (P. Monnet & Co.), 

139, 212. 

and crimson, 211. 

and pink, 283. 

cochineal, 308, 337, 339, 343, 



362. 



137, 139, 158, 337, 339, 343; 

and crimson on woollen yams, 
211 ; on wool, 209 ; steam on 
woollens, 362. 

Rosercine colours, 138. 

Rouge de Gravelotte, 21 Qi 

Ruby, 212. 

Rust, yellow dark, 148. 



S. 



Safflower pink, 136; rose, 137} 

scarlet, 134. 
Saffranine, 292 ; pink, 136 ; rose, 

229 ; scarlet, 133, 364. 
Salmon, 144, 217. 
Salts, stannous, 60. 
Sang de Bceuf on yarns, ^1 1. 
Sapphire, dark, 178. 
Saunders red, 157. 
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Scarlet, 132, 141, 166,207,863; 

anrantine, 209 ; new atlas, 207 ; 

rocceline, 214 ; spirit, 61. 
Scarlets, 1, 2, 3, 132, 135, 141, 

142, 363. 

mock, 141. 

for jute yarn, 166. 

for wool dyeing, 209. 

on worsted, 211. 

new, on wool, 215. 

Schlumberger, fixing pigment 

colours, 323. 
Schoene, on presence of ozone in 

the atmosphere. 12. 
Schiitzenberger, MM., 269. 
Sea-green, 196. 

Shirtings, Perth system of bleach- 
ing, ,14. 
Shodd}', green on, 194. 
Silver di*ab, 191. 
Silk or cotton, pigment blues for, 

323. 
Silk, raw, 21. 

bleaching c»f, 4, 19. 

dyeing, 225. 

printing, 365. 

Silks, final whitening of, 20. 
Silver grey, 125, 359 j for grounds, 

373. 
Singeing cotton, 6. 
Slate grey, 125. 

on wool, 217. 

Slater s plan for judging of water 

for dyeing purposes, 28. 
Slates, 144, 145, 217, 218, 308. 
Soap-test, 28. 

lye, use of washing with, 2. 

removal of impurities before 

dyeing, 20. 
Soda, caustic, 22, 42. 

bisulphate of, 4. 

bleaching with, 21. 

lye, 20. 

ash solution, 7. 

Souring in bleaching cotton, 7, 

10, 11. 
Sours, 4. 

Spirit purple, 147. 
Spirit style, 318. 



, " Spirits," examples of, 61. 
Spon*s Encyclopaedia, Irish process 

of bleaching! men, 15. 
Stamping, 6. 
Stand pink, 305. 
Stannous salts, 60. 
Steaming process, 272. 

style, 277. 

colours, 282. 

Steam black, 352 ; green, 340 ; 

grey, 345 ; red, 345 ; style, 277, 

337 5 yellow, 344. 
Steel green, dark, 197. 
Stone colour, light, 218 ; grey, 

126. 

tanks, 11. 

colour, 218, 308. 

" Stoving,'' 4. 

Straw yellow, 148, 223. 

Style, aniline black and allied, 

325 ; baiyianna, 348 ; pigment, 

322. 
" Styles," description of, 232. 
Sulphur, fumes of burning, for 

whitening silks, 20. 
Sulphuret of carbon, removal of 

impurities before dyeing by, 20. 
Sulphuret of copper paste, 329. 
Sulphurous acia gas, bleaching of 

wool, with, 4. 
Sumac, 74 ; black, 99. 



T. 



Tanks and cisterns, 1 1. 

Tannic acid, 75. 

Tannin, 72, 75, 296. 

Tannin, solution of, 296. 

1 est solutions in bleaching cotton, 

8, 9. 
Thickening, 379. 
Thierry- Mieg, M., proposal for 

improving ageing rooms, 242,. 

243. 
Tin crystals, 59 ; mordants, 58 ; 

solution, 345. 
Tinctorial arts, 1, 32. 
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Tissae-printing and Eyeing, 1, 
231. 

Toby green, 302. 

Tobying sieve, 388. 

Tungsten mordants, 71. 

Turkey-red ground, printing com- 
pound colours on, 3445 reds, 
discharges on, 250. 

Turkey reds, dyeing of, 11. 

Twaddell's process in bleaching, 
8, 9, 10. 



U. 



Ure, Dr., system of linen bleach- 
ing by, 13. 



295 ; on wool, 218. 

or purples, detection of, 

406. 

145, 146, 218, 219, 220, 

221 ; anthracene, 294, 295, 321, 
377, 406. 

W. 

Wash, " lant '* or ** weeting," 19. 

Washing appliances, 395. 

Water, hardness of, 28, 31 ; im- 
purities, tests, 25. 

Water for dyeing and printing, 23. 

tests for impurities in, 26. 

purity of in selecting site for 

dye works, 2, 23. 



White, 264, 344. 

discharge, 255. 

resist for block and cylinder 

work, 258. 

lapis, resist for heavy pat- 



terns, 259, 264. 

— designs, 312. 

— 264. 



" White sours," 9. 

Wood brown, 354, 370 ; crimson, 

166; red, 140, 165.. 
Wood colour, 375. 
Wool dyeing, 166 
Wool bleaching, 4 ; rose on, 209 ; 

vat dyeing on, 180. 
Woollen yarns, black for, 351. 
Woollens, printing, 350. 
Worsteds, brown on, 186, 188. 

Y. 

Yam printing, 392 ; cotton, 11. 
Yellow and orange spirit, 62. 
aurantine, 222 ; medium, 

364; naphtbal, 224. 
Yellowish brown on wool, 183; 

grey naphthylamine, 336. 
Yellows, detection of, 402. 

148. 

for linen dyeing, 158. 

for wool dyeing, 203, 222, 

224. 

for silk dyeing, 230. 

discharge for a, 251. 

for tissue-printing, 265. 

cadmium, 309, 321. 

steam, 344. 

364, 365, 375, 377, 402. 



Z. 

Zinc mordants, 71. 
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IN 1873 the Society of Arts instituted Technological 
Examinations — Examinations, that is, in the theory 
of certain specified trades. In 1879 these Examinations 
were transferred to the City and Guilds Institute for the 
advancement of Technical Training, and considerable 
alterations were made in the system. Immediately on 
the foundation of these Examinations it became evident 
that the good they could effect was but partial. They 
supplied a test for the artisan's theoretical knowledge, 
but they supplied no means by which such knowledge 
could be acquired. 

Funds subscribed by the Cloth workers' Company 
enabled the Society of Arts to establish, or promote the 
establishment of, a few classes, on the model of the 
South Kensington Science classes. The system thus 
commenced was extended by the City Institute, and 
there are now about 120 classes at which instruction is 
given to students in preparation for the Examinations. 
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Thus the want of teaching has been, at all events par- 
tially, supplied. 

But the establishment of the Technological Examina- 
tions rendered manifest another want besides that of 
instructors, and that was the want of books in which a 
workman belonging to any particular trade could obtain 
the information he required about the theory of that 
trade. Whether he wished to study for the Examinations 
by himself — and there are many who are not in a posi- 
tion to attend classes — or whether he wished merely to 
gain the knowledge which would be, of all knowledge, 
most serviceable to him, or whether even he was attend- 
ing a class and required a text-book to guide his studies 
in it, no such book was, in most cases, available for him. 
Many technical books are too costly, many more are of 
necessity written in a style unsuited for men who have 
had little or no scientific training, while, in many cases, 
no book at all exists which deals with the technology 
of the particular industry with which the student is 
connected. 

So long as the number of candidates for the Techno- 
logical Examinations was small, it seemed as if text- 
books, intended mainly for their use, would hardly have 
secured a suflBcient number of readers to justify their 
production ; but the rapidly increasing number of can- 
didates,^ is good evidence that a demand for such works 
exists and is growing. 

These are the circumstances which have led to the pre- 
paration of the present series. It is intended eventually 

1 The total number in 1879 was 202 ; this grew to 803 in 1880, and 
there were reported in April last to be 2,500 candidates preparing 
for examination in May. 
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to include all the industries specified in the programme 
of the City Institute ; but at first those branches of 
manufacture have been selected for treatment in which 
it appears that text-books are most required. 

The books will be prepared by eminent writers, 
familiar not only with the scientific principles involved 
in each trade, but with the practical details. They will 
be addressed to workmen and apprentices, who may be 
supposed to have some knowledge of the practical, if not 
of the theoretical, portions of their business. At the same 
time — since the books are intended for learners — the 
possession of such knowledge will not be assumed, but 
it will be for the most part taken for granted that the 
student will have in his workshop the opportunity of 
studying the various processes of which he reads, so 
that practice and theory may go hand in hand. 

The books will not be, in any sense, cram books. 
They will not be written with a view to enable candidates 
to answer a paper of questions; but they will, if the 
intentions of those who are preparing them can be 
carried out, provide for all interested in our great manu- 
facturing industries, knowledge which, while it may to 
a certain extent be tested — as may all knowledge — ^by 
Examination questions, will also stand the more real 
and severe tests of practical work. 

The series will be edited by Mr. H. Trueman Wood, 
the Secretary of the Society of Arts, who prepared for 
the City Institute the revised scheme of Examinations. 
This scheme is now in force, scarcely any changes in it 
having been made, and it is under it that the great in- 
crease of numbers has taken place. 
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VENICE ; its History, Art, Industries, and Modem Life. By 
Charles Yriarte. Translated by F. Sitwell. With 69 full- 
page Plates and upwards of 400 smaller Illustrations. Imp. 4to. 

2/. I2J. 6df. 

DESERT OF THE EXODUS. Journeys on Foot in the 
Wilderness of the Forty Years' Wanderings undertaken in con- 
nexion with the Ordnance Survey of Sinai and the Palestine Explor- 
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of Arabic, and Fellow of St. John's College Cambridge. With 
Maps and numerous Illustrations. 2 vols. 8vo. i/. 8j. 

HISTORY OF EGYPT. From the Earliest Times till its Con- 
quest by the Aral», a.d. 640. By S. Sharps. With numerous 
Illustrations, Maps, &c. 6th Edition. 2 vols, post 8vo. lor. 
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1874. Post 8va 7J. 6^. 
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ROME AND THE CAMPAGNA. A Historical and Topo- 
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Ancient Rome. Bv R. Burn, M.A., late Fellow and TutOT 
ofTrinity College, Cambridge. With 85 Engravings by Jewttt, 
and numerous Maps and Plans. An Appendix and aaditional 
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2 vols. 15J. 
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price 15J. 

SUPPLEMENT separate. 3^. €kL 
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e most comprehensive 
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BIOGRAPHICAL AND CRITICAL DICTIONARY OF 

PAINTERS AND ENGRAVERS. With a List of Ciphere, 
Monograms, and Marks. By M. Bryan. A New Edition. 

[In the press, 

A DICTIONARY OF ARTISTS OF THE ENGLISH 

SCHOOL : Painters, Sculptors^ Architects, Engravo^, and Oma- 
mentists. With Notices of their Lives and Works. By Sahubi. 
Redgrave^ joint Author of ' A Century of Painters of the Eng^Ush 
School.' New Edition, revised. Demy 8vo, 16s, 

BOSWELL'S JOHNSON, and JOHNSONIANA. Including 
his Tour to the Hebrides, Tour in Wales. &c Edited, with luge 
Additions and Notes, by the Rt. Hon. J. W. Croker. T%e 
second and most complete Copyright Edition, with upwards of 
40 Engravings on Sted. Post ^vo. 5 vols. sor. 
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MODERN EUROPE, from the Fall of Constantinople to the 
Founding of the German EJnpire, A.D. 1453-1871. By Thomas 
Henry Dyer, LL.D. 2nd Edition, revised throughout and con- 
tinued by the Author. In 5 vols, demy 8vo. 2/. Z2f. 6d, 

DECLINE OF THE ROMAN REPUBLIC. From the 
Destruction of Carthage to the Consulship of Julius Caesar. By 
George Long, M.A. 5 vols. 8vo. 14J. per vol. 

' If any one can guide ns through the ahnost inextricable mazes of this laby- 
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'A History of the Book of Common Prayer.' Post 8vo. 5^. 

THE CREEDS, History of. By J. Rawson Lumby, D.D., 
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8vo. 7J. 6d. 
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an Early Edition. With Analysis and Index. Edited by E. Wal- 
FORD, M.A. Post 8vo. 5J. 

-COMMON PRAYER. Historical and Explanatory Treatise on 
the Book of. By W. G. Humphry, B.D., Prebendary of St Paul's 
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enlarged. Fcap. Svo. 4s. 6d, 

COMMON PRAYER, Rational lUustrations of the Book of. 
By C. Wheatley, M.A. Post Svo. y. 6cL 

AN INTRODUCTION TO THE OLD TESTAMENT. By 

F. Bleek. Translated from the German by G. H. Venables, 
under the supervision of the. Rev. E. Venables. In a vols. 10s. 

^COMPANION TO THE GREEK TESTAMENT. For the 
use of Theological Students and the Upper Forms in Schools. By 
A. C. Barrett, M.A., Caius Collie. 4th Edition, revised. 
Fcap. Svo. sx. 

By K H. Scrivener^ D, CZ., Prebendary of Exeter. 

^NOVUM TESTAMENTUM GR/ECUM, TEXTUS STE- 
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A PLAIN INTRODUCTION TO THE CRITICISM OF 
THE NEW TESTMdENT. With 40 Facsimiles from Ancient 
Manuscripts. Containing also an Account of the ^g^yptian Versions • 
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New EdiUon, revised. Demy Sro. [Immediately. 

SIX LECTURES ON THE TEXT OF THE NEW TESTA- 
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By the Rev» W. Denton, A.M. In 2 vols. Vol. I. iSj, Vol II. 14J. 
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BIBLE-ENGLISH. 'Chapters on Words and Phrases in the Autho- 
rized Version of the Holy Scriptures and the Book of Common Prayer, 
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By the Rev. T. Lewis O. Da vies, M.A., Vicar of St. Mary Ertra, 
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ANALOGY OF RELIGION, Ncitural and Revealed, and Ser- 
mons with Notes. By Bp. Butler. Post 8vo. y. 6d. 

CHURCH OR DISSENT? An Appeal to Holy Scripture. 
Addressed to Dissenters. By T. P. Garnier, M. A 2nd Edition. 
Crown 8vo. 2j. 6d. Cheap edition, paper wrapper, is, 

HOLY LIVING AND DYING. By Bp. Jeremy Taylor. 
With Portrait. Post 8vo. y. 6d. 

THOMAS X KEMPiS. On the Imitation of Christ. A New 
lYunslatidn. By the Rt. Rev. H. Goodwin, Bishop of Carlisle. 
3rd Edition. With fine Steel Engraving after Guido, 5^. ; without 
the Engraving, 3J. 6d. Cheap Edition, is, cloth ; 6d. sewed. 
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For Confirmation Candidates, 

THE CHURCH TEACHER'S MANUAL OF CHRISTIAN 

INSTRUCTION. Being the Church Catechism expanded and 
explained in Question and Answer, for the use of Clergymen, 
PMrents, and Teachers. By the Rev. M. F. Sadler. 25th Thou- 
sand. Fcap. 8vo. 2J. 6d, ^ 

* Far the best book of the kind we have ever seen. It is arranged in two 
portions: a longer and more thorough Catechism, and then, along with each 
section tliereof, a shorter and more elementary set of questions on the same 
subject, suited for less advanced pupils. .... Its thoroughness, its careful 
explanation of words, its citation and exposition of Scripture passages and their 
full meaning, in cases where that full meaning is so often explainea away, make 
it a most valuable handbook.' — Literary Churchman, 

CATECHETICAL HINTS AND HELPS. A Manual for 
Pau-ents and Teachers on giving Instruction in the Catechism of 
the Church of England. By the Rev. E. J. Boyce. 4th Edition, 
enlarged. Fcap. 8vo. 2j. 6^. 

' Perhaps the most thoroughly practical litde book on its subject we have 
ever seen. Its explanations, its paraphrases, its questions, and the mass of infor- 
mation contained m its appendices, are not merely invaluable in themselves, but 
tkey are ih* information actually wanted for the purpose of the teaching con* 
templated. We do not wonder at its being in tts third edition.' — Literary 
Churchman. 

THE WINTON CHURCH CATECHIST. Questions and 
Answers on the Teaching of the Church Catechism. By the Rev. 
Dr. MoNSELX.. 3rd Editioa 32mo. cloth, y. Also in Four Parts, 
6d, or gd, each. 

LIFE AFTER CONFIRMATION. ByJ.S. Blunt. i8mo. ij. 

CONFIRMATION DAY. Being a Book of Instruction for 
Young Persons how they ought to spend that solemn dav. By the 
Rt. Rev. H. Goodwin, D.D., Bp. of Carlisle. z8th Thousand. 
ad,; or 25 for 35. 6d. 



By the Rev. M. R Sadler^ Rector of Honiton, 

THE GOSPEL OF ST. MATTHEW. With Notes, Critical 
and Practical. Crown 8vo. with two Maps, 7J. 6d» 

^ 'Throughout the whole of its pages the same evidence of scholarship and 
critical acumen which distinguishes all the author's work is apparent^ while the 
feculty of conveying such knowledge to the minds of the least learned m a simple 
and forcible manner is abundantly preserved; and will procure for this work the 
position of one of the best of popular commentaries.'— cA«/n:,& Times, 
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CHURCH DOCTRINE— BIBLE TRUTH. Fcap. 8vo. 32nd 
Thousand, y. 6d, 

* Mr. Sadler takes Church Doctrine, specifically so called, subject by subject, 
and elaborately shows its specially marked Scripturalness. The objective nature 
of the faith, the Athanasian Creed, the Baptismal Services, the Holy Eucharist, 
Absolution and die Priesthood, Church Government and Confirmation, are some 
of the more prcxninent subjects treated. And Mr. Sadler handles each with a 
marked degree of sound sense, and with a thorough mastery of his subject.' — 
Guardian, 

' We know of no recent work professing to cover the same ground in which the 
agreement of our Church Services with the Scriptures is more amply vindicated*' 
—From an adverse review in the Christian Observer, 

THE ONE OFFERING ; a Treatise on the Sacrificial Nature of 
the Eucharist. 7th Thousand. Fcap. 8vo. 2J. 6d, 

' A treatise of singular clearness and force, which gives us what we did not 
really possess till it appeared.' — Ckurck Times. 

' It is by far the most useful, trustworthy, and accurate book we have seen 
upon the subject.' — LiUraty Churchman, 

' The subject of the Holy Eucharist is ably and fully treated, and in a candid 
spirit, by Mr. Sadler in these pages.' — English Churchman, 

THE SECOND ADAM AND THE NEW BIRTH ; or, The 

Doctrine of Baptism as contained in Holy Scripture. Fcap. 8vo. 
7th Edition, price 4?. 6d, 

'The most strikinjf peculiarity of this useful little work is that its author 
argues almost exclusively firom tne Bible. We commend it most eamesdy to 
clergy and laity, as contamin^ in a small compass, and at a trifling cost, a body 
of sound and Scriptural doctnne respecting the New Birth, which cannot be too 
widely circulated. -— Guardian, 

THE SACRAMENT OF RESPONSIBILITY; or, Testi- 
mony of the Scripture to the Teaching of the Church on Holy 
Baptism. Fcap. 8vo. cloth. 4th Edition, 2J. 6d, Also, Cheap 
Edition, 26th Thousand, fcap. 8vo. sewed, 6d» 

' An exceedingly valuable repertory of arguments on the questions it refers 
to.' — English Churchman, 

EM MAN U EL ; or, The Incarnation of the Son of God the Founda- 
tion of Immutable Truth. 2nd and Cheaper Edition. Fcap. 8vo. 5^. 

SERMONS. Plain Speaking on Deep Truths. Sth Edition. 6j. 
Abundant Life, and other Sermons, dr. 

THE COMMUNICANTS MANUAL; being a Book of Self- 
examination, Prayer, Praise, and Thanksgiving. 14th Thousand. 
Royal 32mo. roan, gilt edges, price 2J. ; cloth, u. 6^. Cheap 
Edition, for distribution, 55th Thousand, 8^. A larger Edition, on 
fine paper, and Rubrics. Fcap. 8vo. 2J. daT. ; morocco, 7^. 
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THE COMMUNICANT'S MANUAL; being a Book of Self- 
examination, Prayer, Praise, and Thanksgiving. 14th Thousand. 
Royal 32mo. roan, gilt edges, price ar. ; cloth, is. 6d. Cheap 
Edition, for distribution, 51st Thousand, 8rf. A larger Edition, on 
fine paper, and Rubrics. Fcap. 8vo. 2J. 6d. ; morocco, js, 

SCRIPTURE TRUTHS. A Series of Ten Plain, Popular 
Tracts, upon subjects now universally under discussion, gd, per 
set, sold separately. 



STANDARD PROSE WORKS 

ADDISON. Works. With Notes by Bishop Hurd, and nu- 
merous Letters hitherto unpublished. With Portrait and eight 
steel Engravings. 6 vols, cloth, gilt, post bvo. 4^. each. 

BACON'S (LORDJ essays AND HISTORICAL WORKS, 

with Introduction and Notes by J. Devey, M. A. Post 8vo. y. 6d. 

BURKE. Works. In 8 vols, post 8vo. cloth, gilt, 4^. each. 

BURNEY (F.) EVELINA. Post Svo. 3s. 6d. 

COLERIDGE (S. T.) THE FRIEND. A Series of Essays on 
Morals, Politics, and Religion. Post Svo. y, 6d, 

COLERIDGE (S. T.) BIOGRAPHIA LITERARIA, and 

Two Lay Sermons. Post Svo. y. 6d. 

COLLIER'S ENGLISH DRAMATIC POETRY TO THE 
TIME OF SHAKESPEARE, and Annals of the Stage. New 
Edition, revised, with additions. 3 vols. 3/. 3J. 

COMTE'S PHILOSOPHY OF THE SCIENCES. Edited by 
G. H. Lewes. Post Svo. 5J. 

CRAIK (G^ L.) THE PURSUIT OF KNOWLEDGE UNDER 
DIFFICULTIES. Illustrated. Post Svo. ss, 

EMERSON (R. W.) WORKS, comprising Essays, Lectures, 
Poems, and Orations. In 2 vols, post Svo. y. 6d. each. 

FIELDING (H.) TOM JONES, the History of a Foundling. 
Roscoe's Edition revised. With Illustrations by G. Cruikshank. 
In 2 vols. 7J. 

FIELDING (H.) JOSEPH ANDREWS, and Roscoe's Bio- 
graphy of the Author revised. With Illustrations by G. CRUIKSHANK. 
Post Svo. 3J. 6d, 

FIELDING (H.) AMELIA. Roscoe's Edition revised. With 
Cruikshank's Illustrations. Post Svo. 5^. 

A 2 
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GOETHE'S WORKS. Translated. 7 vols. JJ. 6^. each. 

GROSSI (T.) MARCO VISCONTI. Post 8vo. 3^. 6cf. 

HAZLITT'S (W.) LECTURES, &c 6 vols. 31. 6d. each. 

HEGEL. LECTURES ON THE PHILOSOPHY OF HIS- 
TORY. Translated by J. Sibree, M. A. Post 8vo. ss. 

INTELLECTUAL DEVELOPMENT OF EUROPE. A 
History of the. By J. W. Draper, M.D., LL.D. 2 vols, post 
8vo. lor. 

IRVING (W.) WORKS. In 15 vols. Post 8vo. 3*. Cd, each. 

\ See also p. 3. 

JAMESON'S SHAKESPEARE'S HEROINES : Characteristics 
of Women. Post 8vo. y. 6d. 

KANT. CRITIQUE OF PURE REASON. Translated by 
J. M. D. Meiklejohn. Post Bvo. $5. 

LAMB (C.) ESSAYS OF ELIA, AND ELIANA. Post 8vo. 
3J. 6d, 

LESSING'S LAOKOON. Dramatic Notes, Ancient Repre- 
sentation of Death, i vol. y, 6d, 

LOCKE. PHILOSOPHICAL WORKS, containing an Essay 
on the Human Understanding, &c., with Notes and Index by 
J. A. St. John. Portrait. In 3 vols, post Bvo. js. 

LUTHER (M.) TABLE-TALK. Translated by W Hazlitt. 
With Life and Portrait. Post 8vo. 3^. 6d. 

MANZONI (ALESSANDRO). THE BETROTHED (I 

promessi Sposi). The only complete EngUsh translation. With 
numerous Woodcuts, $s. 

MONTESQUIEU'S SPIRIT OF LAWS. New Edit. revised, 
with Ansdysis, Notes, and Memoir. By J. V. Pritchard, AM. 
2 vols. js. 

PEPYS'S DIARY. With Life and Notes by Richard Lord 
Braybrooke. 4 vols, post 8vo. cloth, gilt, 5^. 6d. per vol. 

PROUT (FATHER). RELIQUES. New Edition, revised and 
largely augmented. Twenty-one spirited Etchings by Maclise. 
I vol. 7J. ^. 

RICHTER (J. P. F.) AUTOBIOGRAPHY AND LEVANA. 

Translated. Post 8vo. 31. 6d, 

RICHTER (J. P. F.) FLOWER, FRUIT, AND THORN 
PIECES. A Novel. Translated by Alex. Ewing. y, 6d, 

SCHILLER'S WORKS. 5 vols. jx. 6^. each. 

WALTON. THE COMPLETE ANGLER. Edited by E. 

Jesse. With an account of Fishing Stations, &c., and 203 Engrav- 

• ings, 5x. ; or with 26 additional page Illustrations on Steel. 7s, 6d, 
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POETR Y AND DRAMA. 

SHAKESPEARE. Edited by S. W. Singer. With a Life by 
W. W. Lloyd. Uniform with the Aldine Edition of the Poets, 
lo vols. 2^. td. each. In half morocco, 5J. 

CRITICAL ESSAYS ON THE PLAYS. By W. W. Lloyd. 
Unifonn with the above, 2x. 6</. ; in half morocco, 5^. 

SHAKESPEARE'S PLAYS AND POEMS. With Notes and 
Life by Charles Knight, and 40 Engravings on Wood by 
Harvey. Royal 8vo. cloth, lof. 6rf^ 

— ^ (Pocket Volume Edition). Comprising all his Plays and 
Poems. Edited from the First Folio Edition by T. Keightley. 
13 vols. Toyal 32mo. in a cloth box, price 21J, 

SHAKESPEARE. DRAMATIC ART bF. The History and 
Character of the Plays. By Dr. Ulricl Translated by L. D. 
SCHMITZ. 2 vols, post 8vo. 3^. td, each. 

CHAUCER. Robert Bell*s Edition, revised. With Preliminary 
Essay by the Rev. W. W. Skeat, M.A. 4 vols. 3J. &f. each. 

EARLY BALLADS AND SONGS OF THE PEASANTRY 

OF ENGLAND. Edited by Robert Bell. Post 8vo. 3J. 6^1 

GREENE, MARLOWE, and BEN JONSON. Poems of. Edited 
by Robert Bell, i vol. post 8vo. 3^. 6^. 

PERCY'S RELIQUES OF ANCIENT ENGLISH POETRY. 
Reprinted from the Original Edition, and Edited by j.V.PRiTCHARD. 
In 2 vols. 7J. 

MILTON'S (J.) POETICAL WORKS. With Memoh: and 
Notes, and 120 Engravings. In 2 vols, post 8vo. 5^. each. 

GOLDSMITH. POEMS. Illustrated. i6mo. 2^.6^. 

SHERIDAN'S DRAMATIC WORKS. With Short Life, by 
G. C. S., and Portrait. Post 8vo. 3J. 6rf. 

POETRY OF AMERICA. Selections from One Hundred 
American Poets from 1776 to 1876. With an Introductory Review 
of Colonial Poetry, and some specimens of Negro Melody. By 
W. J. Linton. Post 8vo. 3J. 6d, ; also a large Edition, js, 6d. 

CAMOENS' LUSIAD. Mickle's Translation revised. Post 
8vo. 3J. 6d, 

ALFIERI, The Tragedies of. In English Verse. Edited by 
E. A. BOWRING, C. B. 2 vols, post 8vo. js. 
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DANTE. THE DIVINE COMEDY. Translated by the Rev. 
H. F. Cary. Post 8vo. y.6d. 
This and the following one are the only edkions containing the author's last 
corrections and emendations. 

The Popular Edition, neatly Printed in Double Columns. 

Royal 8vo. sewed, u. 6d. ; doth, 2j. 6d. 

Translated into English Verse by J. C. Wright, M.A. With 

Portrait and 34 Engravings on Steel, after Flaxman. 5th Edition, 
post 8vo. 5^. 

THE UNFERNO. Literal translation, with Text and Notes. 

By Dr. Carlyle. and Edition, 14^, 

PETRARCH. SONNETS, TRIUMPHS, AND OTHER 
POEMS. Translated into English Verse. With Campbell's Life 
of the Poet. Illustrated. Post 8vo. 5J. 

GOETHE'S DRAMAS AND POEMS. 3 vols. 3^. 6U, each. 

HEINE'S POETICAL, WORKS, i vol. 5^. 

LESSING'S DRAMATIC WORKS. 2 vols. 3^. 6d. each. 

SCHILLER'S DRAMAS AND POEMS. 3 vols. 3^. 6d. each. 

MOLIERE. DRAMATIC WORKS. In prose. Translated 
by C. H. Wall. In 3 vols, post 8vo. y. 6d. each. Also fine- 
paper Edition, with 19 steel engra\ings. large post 8vo. 31J. 6d, 

ENGLISH SONNETS BY POETS OF THE PAST. 

Selected and Arranged by S. Waddington, Editor of ' English 
Sonnets by Living Writers.' Fcap. 8vo. 4s. 6d. {Just published, 

ENGLISH SONNETS BY LIVING WRITERS. Selected 
and Arranged, with a Note on the History of the Sonnet, by 
Samuel Waddington. Fcap. 8vo. 45. dd. 

' The selection is a singularly attractive one, and its value is enhanced by 
the interesting " Note," as the Editor modestly calls it.' — Saturday Reinew. 

* A very charming selection of sonnets.' — Daily Netvs. 

' This anthology deserves a special praise for its good taste, its catholicity, 
and its quiet thoroughness.' — Notes atid Qtieries, 

By Coventry Patmore, 

AMELIA, TAMERTON CHURCH TOWER, &c. With an 
Essay on English Metrical Law. dr. 

THE angel in the house. 5th Edition. 6^. 

THE VICTORIES OF LOVE. 4th Edition. 6j. 

THE UNKNOWN EROS AND OTHER ODE^, with 
Additions, fine paper, ^s. 6d. Roxburghe binding, 9^. 6d. 
Uniform edition^ 4 vols, post Svo. 24?. Roxburghe bindings^ 28J. 

FLORILEGIUM AMANTIS. A Selection from Coventry 
Patmore's Poems. Edited by R. Garnett. Fcap. 8vo. 5J. 



Selected Works. 



IS 



By Adelaide Anne Procter, 

.EGENDS AND LYRICS. Illustrated Edition, with Portrait, 
and Introduction by Charles Dickens. 7th edition, 21J. 

— Crown 8vo. Edition, complete, with new portrait. 8«. 6^. 

First Series. 35th Thousand. Fcap. 8vo. ts. — Second 

Series. 26th Thousand. 5^. 

^-— The Angers Story. With Illustrations. Med. i6mo. 2s, 6^/. 



ALDINE SERIES OF THE BRITISH POETS. 

The Editors of the various authors in this Series have in all cases 
endeavoured to make the collections of Poems as complete as possible, 
and in many instances copyright Poems are to be found in these editions 
which are not in any other. Each volume is carefully edited, with Notes 
where necessary for the elucidation of the Text, and a Memoir. A Por- 
trait also is added in all cases where an authentic one is accessible. The 
volumes are printed on toned paper in fcap. 8vo. size, and neatly bound 
in cloth gilt, price 5;. each. 

%* A Cheap Reprint of this Series, neat cloth, u. td. per volume. 



AKENSIDE. 
BEATTIE. 
BURNS. 3 vols. 
BUTLER, a vols. 
CHAUCER. 6 vols. 
CHURCHILL. 2 vols. 
COLLINS. 
COWPER, including his 

lations. 3 vols. 
DRYDEN. 5 vols. 
FALCONER. 
GOLDSMITH. 
GRAY. 



Trans- 



KIRKE WHITE. 
MILTON. 3 vols. 
PARNELL. 
POPE. 3 vols. 
PRIOR. 2 vols. 
SHAKESPEARE'S POEMS. 
SPENSER. 5 vols. 
SURREY. 
SWIFT. 3 vols. 
THOMSON. 2 vols. 
WYATT. 
YOUNG. 2 vols. 



The following volumes of a New Series have been issued, 5J. each. 

2 vols. 



CHATTERTON. 
CAMPBELL. 
WILLIAM BLAKE. 
ROGERS. 



THE COURTLY POETS, from 

RALEIGH to WOTTON. 
GEORGE HERBERT. 
KEATS. 



By C, S. Calverley. 

VERSES AND TRANSLATIONS. 7th Edition. Fcap.8vo.5j. 

FLY LEAVES. 9th Thousand. Fcap. 8vo. 35. 6d, 

TRANSLATIONS INTO ENGLISH AND LATIN. Crown 
Bvo. ys. 6d, 

THEOCRITUS, into English Verse. 2nd Edition. Crown 8vo 

\_Iti the Press. 
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By Professor Conington^ M.A. 

HORACE'S ODES AND CARMEN SiGCULARE. Trans- 
lated into English Verse. 8th Edition. Fcap. 8vo. 5f. 6dC 

SATIRES AND EPISTLES. Translated into English 

Verse. 5th Edition. 6f. td. 



BOHN'S (HENRY G.) DICTIONARY OF QUOTATIONS 
from the ENGLISH POETS, aiianged according to Subjects. 
Large post 8vo. lor. 6d. 

WHO WROTE IT ? A Dictionary of Common Poetical Quota- 
tions in the English Lang^oage. 3rd Edition. Fcap. Svo. af. QU 

DICTIONARIES. 
BRYAN'S DICTIONARY OF PAINTERS. Seep.2. 
COOPER'S BIOGRAPHICAL DICTIONARY. Seep. 2. 
REDGRAVE'S DICTIONARY OF ARTISTS. Seep. 2. 

DR. RICHARDSON'S DICTIONARY OF THE ENGLISH 

LANGUAGE. Combining Explanation with Etymology, and 
copiously illustrated by Quotations from the best authorities. New 
Edition, with a Supplement. 2 vols. 4to. 4/. I4r. 6d, An Svo. 
Edition, without Quotations, 15^. 

A SUPPLEMENTARY ENGLISH GLOSSARY. Con« 

taining 12,000 Words and Meanings occurring in English Literature 
not found in any other Dictionary. With Illustrative Quotations. 
By T. O. Davies, M. A Svo. 752 pp. 16s. 

New Edition, enlarged, with a Supplement of 4600 new words 

and meanings. 

WEBSTER'S DICTIONARY of the English Language, in- 
cluding Scientific, Biblical, and Scottish Terms and Pli^ases, with 
their Pronunciations, Alternative Spellings, Derivations, and 
Meanings. In i vol. 4to. 1628 pages and 3000 Illustrations. 21s. 

WEBSTER'S COMPLETE DICTIONARY, being the above 

with numerous valuable literary Appendices, and 70 pages of Illus- 
trations. I vol. 4to. 1919 pages, cloth, i/. lis. 6d. 

' Certainlv the best practical English Dictionary extant.'— -^wor^Scr^ 
Review^ Octooer 1873. 



THE EPIGRAMMATISTS. Selections from the Epigrammatic 
Literature of Ancient, Mediaeval, and Modem Times. With Notes. 
&c. by Rev. H. P. Dodd, M.A 2nd Edition, enlaiged. PostSva 6s-. 
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\ NATURAL HISTORY. 

i 

THE LIBRARY OF NATURAL HISTORY. Containing 
' Morris' British Birds— Nests— Eggs—British Butterfli*- British 

Moths— Bree's Birds of Europe— Lowe's Works on British and 
Exotic Ferns, Grasses, and Beautiful Leaved Plants — Hibberd's 
Plants — Maund's Botanic Garden — Tripp's British Mosses — 
Gatty's Seaweeds— Wooster's Alpine Plants, and Couch's 
Fishes — ^making in all 49 Volumes, in super-royal 8vo. containing 
upwards of 2550 full-page Plates, carefully coloured. 

Complete Lists sent post free on application. 

SOWERBY'S BOTANY. Containing a Description and Life- 
size Drawing of every British Plant. Edited and brought up to the 
present standard of scientific knowledge by T. Boswell (formerly 
Stme), LL.D., F.L.S., &c. With Popular Descriptions of the 
Uses, History, and Traditions of each Plant, by Mrs. Lankester, 
• Author of 'Wild Flowers worth Notice,' 'The British Ferns,' &c. 
The Figures by J. C. Sowerby, F.L.S., J. De C. Sowerby, F.L.S., 
and J. W. Salter, A.L.S., F.G.S., and John Edward Sowerby. 
Third Edition, entirely revised, with descriptions of all the species 
by the Editor. In 11 vols. 22/. &r. cloth ; 24/. i2j. half morocco ; 
and 28/. 3i. td, whole morocco. Volumes sold separately. 

COTTAGE QARDENER'8 DICTIONARY. With a Supple- 
ment, containing all the new plants and varieties down to the yeai 
1869. Edited by G. W. Johnson. Post Bvo. cloth, 6j. 6^. 

BOTANISTS POCKET-BOOK. By W. R. Hayward. 
Containing the Botanical name, Common name. Soil or Situation, 
Colour, Growth, and Time of Flowering of all plants, ananged io 
a tabulated form. 3rd Edition, revised. Fcap. 8vo. 4J. dd, 

RAMBLES IN SEARCH OF WILD FLOWERS, AND 

HOW TO DISTINGUISH THEM. By Margaret Plues. 
With 96 Coloured Figures and numerous Woodcuts. 3rd Edition, 
revised. Post 8vo. ^5. 6d, 

MY GARDEN ; its Plan and Culture. Together with a Genera] 
Description of its Geology, Botany, and Natural History. By 
A. Smee, F.R.S., with more than 1300 Engravings on Wood. 
4th Thousand. Imp. 8vo. 21s. 

' " My Garden " is indeed a book which oueht to be in the hands of every one 
who is fortunate enough to possess a earden of nis own ; he is certain to find some 
things in it from whicn he may profit. — Nature, 

NATURAL HISTORY OF SELBORNE. With Notes by 
Su: William Tardine and Edward Jesse, Esq. Illustrated by 
40 highly-finished Engravings, ss. ; or with the Plates coloured 
ys, 6d, 

HISTORY OF BRITISH BIRDS. By R. Mudie. With a8 
Plates, a vols, ss, each ,* or with coloured Plates, 7s, 6d. each. 
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ART AND ORNAMENT. 

THE TYNE AND ITS TRIBUTARIES. By W.J. Palmer. 

Illustrated with upwards of 150 Woodcuts. Imp. 8vo. i/. 5J. 

THE THAMES, OXFORD TO LONDON. Twenty Etch- 
ings by David Law, with Descriptive Letter-press. Cloth extra 
i/. 1 1 J. dd. Large paper, 50 copies only, on Whatman paper, 
Imp. 4to. 5/. 5J. 

VENICE ; its History, Art, Industries, and Modem Life. By 
Charles Yriarte. Seepage i. 

GOETHE'S FAUST. The First Part complete, with Selections 
from the Second Part. The former Revised and the latter newly 
Tran^ted for this Edition by Anna Swanwick. With 40 Steel 
Engravings after Retzsch's celebrated designs. 410. 21J. 

TURNER'S PICTURESQUE VIEWS IN ENGLAND AND 

WALES. With Descriptive Notices. 96 Illustrations, reproduced 
in Permanent Photography. In q vols. imp. 410. Vol. I. Land- 
scapes, 40 Plates, 2/. I2J. 6^. ; Vol. II. Castles and Abbeys, 33 
Plates, 2/. 2J. ; Vol. III. Coast Scenery, 24 Plates, i/. iw. 6</. 

TURNER'S CELEBRATED LANDSCAPES. Sixteen Auto- 
type Reproductions of the most important Works of J. M. W. 
Turner, R. A With Memoir and Descriptions. Imp. 4to. 2/. 2^. 

MICHELANGELO'S | AND RAFFAELLE'S ORIGINAL 

STUDIES IN THE UNIVERSITY GALLERIES, OXFORD. 
Etched and Engraved by J. Fisher, with Introduction. New 
Editions, with Additions. 2 vols, half bound, 25^. and 21J. re- 
spectively. 

THE RAFFAELLE GALLERY. Permanent Reproductions of 
Engravings of the most celebrated W«rks of Raffaelle Sanzio 
d'UrbinD. With Descriptions, &c. Imp. 4to. 2/. ar. 

FLAXMAN. CLASSICAL COMPOSmONS, comprising the 
Outline Illustrations to the * Iliad * and • Odyssey,* the • Tragedies ' 
of iEschylus, the ' Theogony ' and ' Works and Days ' of Hesiod. 
Engraved by Pirolt and William Blake. Imp. 4to. half-bound 
morocco, 4/. 147. 6^. The four parts separately, 21^. eadi. 

MOUNTAINS AND LAKES OF SWITZERLAND AND 
ITALY. 64 Picturesque Views in Chromolithograph, from 
Original Sketches by C. C. Pyne. With a Map of Routes and 
Descriptive Notes by Rev. J. Mercier. 2nd Edition. Crown 

4tO. 2/. 2J. 
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AN ILLUSTRATED HISTORY OF ARMS AND AR. 

MOUR, from the Earliest Period to the Present Time. By 
Augusts Demmin. Translated by C. C. Black, M.A., Assistant 
Keeper, South Kensington Museum. One Vol. ¥rith nearly 2000 
Illustrations, js, 6d, 

LEONARDO DA VINCI'S TREATISE ON PAINTING. 

Translated from the Italian by J. F. RiGAUD, R.A. With 
a Life of Leonardo and an Account of his Works by John 
William Brown. New Edition, revised, with nmnerous Rates. 
One Vol SJ. 

THE ANATOMY AND PHILOSOPHY OF EXPRESSION 

AS CONNECTED WITH THE FINE ARTS. By Sir CHARLES 
Bell, K.H. 7th Edition, revised. One Vol. 5*. 

Tills edition contains all the plates and woodcuts of the original edition. 

HEATON (MRS.) A CONCISE HISTORY OF PAINTING 
FOR STUDENTS AND GENERAL READERS. By Mrs. 
Heaton. With Illustrations. 8vo. 15^. 

DRAWING COPIES. By P. H. Delamotte, Professor of 
Drawing at King's College, London. 96 Original Sketches in 
Architecture, Ti*ees, Figures, For^jounds, Landscapes, Boats, and 
Sea-pieces. Royal 8vo. Oblong, half-bound, I2J. 

HQW TO DECORATE OUR CEILINGS, WALLS, AND 

FLOORS. With Coloured Plates and niunerous Diagrams. By 
M. E. James, Author of ' What Shall We Act ?' Crown 8vo, in 
appropriate binding, 4^. 



By the late Eliza Meteyard. 

CHOICE EXAMPLES OF WEDGWQOD ART. 28 

Plates in Permanent Photography. With Descriptions and Preface. 
Imp. 4to. 3/. 3^. 

MEMORIALS OF WEDGWOOD. A Series of Permanent 
Photographs. With Introduction and Descriptions, hnp. .4to. 
3/. y. 

WEDGWOOD AND HIS WORKS: a Selection of his 
choicest Works in Permanent Photography, with Sketch of his Life 
and Art Manufacture. Imp. 4to. 3/. ^r. 

CATALOGUE OF WEDGWOOD'S MANUFACTURES. 
With Illustrations. Half-bound 8vo. lor. 6</. 

WEDGWOOD HANDBOOK. A Manual for Collectors: 
Treating of the Marks, Monograms, &c. With Priced] Catalogues 
and a Glossary and copious Index. 8vo. zolt. 6^. 
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By Mrs. Ewing — Continued, 

MRS. OVERTHEWArS REMEMBRANCES. Illustrated 
with lo fine Full-page Engravings on Wood, after Drawings by 
Pasquier and Wolf, and Design on the Cover by Miss Pym. 3rd 
Edition. 

' It is not often nowadays the privilege of a critic to grow enthusiastic over a 
new work ; and the rarity of the occa^on that calls forUi the delight is apt to 
lead one into the sin of hjrperbole. And ytX we think we shall not be accused of 
extravagance when we say that, without exception, " Mrs. Overtheway's Re- 
membrances " is the most delightful work avowedly written for children that we 
have ever read. There are passages in this book which the genius of George 

Eliot would be proud to own It is full of a i)eculiar, heart-stirring pathos 

of its own, which culminates in the last pages, when Ida finds that her father is 
not dead, llie book is one that may be recurred to often, and always with the 
same delight. We predict for it a great popularity.' — Leader, 

A GREAT EMERGENCY, and other Tales. With 4 Illustia- 
tions, and Design on the Cover by Miss Pym. 5J. 

' Never has Mrs. Ewing published a more charming volume of stories, and 
that is saying a very great deal. From the first to the last the book overflows 
with the strange knowledge of child-nature which so rarely survives childhood ; 
and, moreover, with inescfaaustible quiet humour, which is never anything but 
innocent and well-bred* never priggish, and never clumsy.'— .^ouikMrj'. 



THE BROWNIES, and other Tales. Illustrated by George 
Cruikshank. 3rd Edition. Imp. i6mo. 5;. 

Mrs. Ewing gives us some really charming writing. While her first st<»y 
most prettily teaches children how much they can do to help their parents, the 
immeaiate result will be, we fear, anything but good. For if a diild once b^;ins 
'* The Brownies," it will get so de^ly interested in it, that when bed-time comes 
it will altogether forget the moral, and will weary its parents with importunities 
for just a few minutes more to see how everythmg ends. The frontispiece, by 
the old friend of our childhood, George Cruikshank, is no less pretty than the 
story.' — Saturde^ Review, 

LOB-LIE-BY-THE-FIRE ; or, the Luck of Lingborough. And 
other Tales. Illustrated by George Cruikshank. 2nd Edition. 
Imp. i6mo. 5f. 

' A charming tale by another of those clever writers, thanks to whom the 
children are now really better served than their neighbours.' — Spectator. 

\ Mrs. Swing has written as good a story as her " Brownies," and that is 
saying a g^eat deal. " Lob-lie-by-the-fire " has humour and pathos, and teaches 
what is right without making children think they are reading a sermon.'-^ 
Saturday Review, 

MELCHIOR'S DREAM, and other Tales. Illustrated. 4th 
Edition. Fcap. 8vo. ^r. id, 

'"Melchior's Dream" is an exquisite little story, charming by original 
humourj buoyant q>iritSj and tender "pa^Cttos^—Atherueum, 
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By F, M, Peardy Author of ^UnawareSy ^The Rose 
Garden^ * Cartotuhe^ &'c, 

MOTHER MOLLY. A Story for Young People. With 8 
Illustrations. Small post 8vo. ^r. 

I The story is to other Christmas books what Mr.^ Blackmore's stories are to 
ordinary novels. It is fresh, a little quaint, and is, in fact, a charming ideal of 
the latter end of the ast century ^'—Standard, 

THROUGH ROUGH WATERS. A Story for Young People. 
With II Illustrations. Small post 8vo. 5^. 

* This is a tale of the French Revolution, well written, in a style suitable for 
youne people : an interesting little story.' — Examiner. 

'It is a book intended for young readere, and they may be thankful to light 
upon it instead of the sentimental twaddle with which they are so often supplied.' 
— Acadetny. 

PRINCESS ALETHEA: a Story for Young People. With 
Eig^t Illustrations by J. D. Watson. Small post 8vo. $s, 

* A pretty story of the type familiar to the readers of Miss Yonge.' — 

Athenmunt. 
'A pleasant, wholesome, story, full of interest, and certain to attract and 
benefit the young people for whom it has been written.' — Scotsman, 

Uniform with the above, 

HECTOR : a Story for Young People. By Flora Shaw, Author 
of • Castle Blair,' &c, Wito Eight Illustrations by W. J. Hen- 
nessey. Small post 8vo. 5^. 

Hector, the brave, bright Enelish boy, with his high thoughts, his love of the 
wild birds, nis respect for honest labour, and^ his chivalrous sympathy with the 
distressed, is exactly the type of hero that it is good for children to have before 
them, and will meet with sympathy and admiration ;^ while the scrapes he falls 
into so readily will make the (^lildren feel that there is no "goodliness " in him to 
awake their antagonism.* — Academy. 

By Mrs. O'Reilly. 

* Mrs. O'Reilly's works iie«d no commendation . . . the style is so good, the 
narrative so engrossing, and the tone so excellent.' — yohn Bull, 

DAISY'S COMPANIONS ; or, Scenes from Child life. A 
Story for Little Girls. With 8 Illustrations. 3rd Edit. i6mo. 2J. 6df. 

*If anybody wants a pretty little present for a pretty (and good) little 
daughter, ot a niece ot grand<daughter, we cannot recommend a better or tastier 
one than "Daisy's Companions." ^TViwrx. 

LITTLE PRESCRIPTION, and other tales. With 6 IUus« 
trations by W. H. Petherick and others. z6mo. 2J. 6^. 

' A worthy successor of some charming Kttle volumes of the same kind. . . • 
The tale from which the title is taken is for its grace and pathos an especial 
iviKSoAxit,*—Sf€ciaUtr„ 
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By Mrs. O'Reilly— Continued. 

CICELY'S CHOICE. A Story for Girls. With a Frontispiece 
by J. A. Pasquier. Fcap. 8vo. gilt edges, y. 6d, 

' A pleasant story. ... It is a book for girls, and grown people will also enjoy 
reading it.' — AthtfUBum. 

* A pleasant, well-written, interesting story, likely to be acceptable to young 
people who are in their teens.' — Scoisman, 

GILES'S MINORITY; or» Scenes at the Ked House. With 
8 Illustrations. i6mo. ar. 6d, 

* In one of our former reviews we praised ** Deborah's Drawer." ** Giles's 
Minority " no less deserves our goodwill. It is a picture of school-room life, and 
is so w«il drawn that grown-up readers may delignt in it. In literary excellence 
this little book is above most of its fellows.' — Times, 

DOLL WORLD; or, Play and Earnest. A Study from Real 
Life. With 8 Illustrations. By C. A. Saltharsh. i6mo. 2J. 6d, 

* It is a capital child's book, and it has a charm for grown-up people also, as 
the fairy haze of "lon^-ago" brightens everv page. We are not ashamcid to 
confess to the "thrilling interest" with which we followed the history of 
"Robertina" and " MAhd:"—Ai^Ufugum, 

DEBORAH'S DRAWER. With 9 Illustrations. i6mo. 2s, 6d. 

'Any godmamma who wishes to buy an unusually pretty and artistically- 
written gift-book for an eight-year-old pet cannot do better than spend a florin or 
two on the contents of " Aunt jDeborah s Drawer." ' — Atkenattm, 



Captain Marryafs Books for Boys. 

Uniform Illustrated Edition, neatly bound in doth, post 8vo. 
31. dd, each ; gilt edges, 4^. 6d, 



POOR JACK. With Sixteen Il- 
lustrations after Designs by 
Clarkson Stanfibld, R. a 

THE MISSION ; or, Scenes in 
Africa. With Illustrations by 
ToHN Gilbert. 

THE PIRATE, AND THREE 
CUTTERS. WithMemoirof the 
Author, and 20 Steel Engravings 
by Clarkson Stanfield, R.A. 
Cheap Edition, without Illus- 
trations, IS, 6d, 



THE SETTLERS IN CANADA. 
With Illustrations by Gilbert 
and Dalziel. 

THE PRIVATEERSMAN. 
Adventures by Sea and Land 
in Civil and Savage Life One 
Hundred Years ago. Illustrated 
with Eight Steel Engravings. 

MASTERMAN READY ; or, the 
Wreck of the Pacific. Embel- 
lished with Ninety-three En- 
gravings on Wood. 



A BOY'S LOCKER. A Smaller Edition of Captain Marryafs 
Books for Bo]rs, in 12 vols. Fcap. 8vo. in a compact cloth box, 2xj. 

MASTERMAN READY. People's Edition, with 93 Illustra- 
tions, 4to. 6d. 

POOR JACK. People's Edition, 29 lUustrations, 4to. (>d. 
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OUR PETS AND PLAYFELLOWS IN AIR, EARTH, 
AND WATER. By Gertrude Patmore. With 4 Illustrations 
by Bertha Patmore. Crown 8vo. y. 6d. 

FRIENDS IN FUR AND FEATHERS. By Gwynfryn. 
Illustrated with 8 Full-page Engravings by F. W. Keyl, &c. 6th 
Edition. Handsomely bound, y. 6d. 

'We have already characterised some other book as the best eat4Uid<^og 
book of the season. We said so because we had not seen the present little book, 
whidi is deliehtfiil. It is written on an artistic principle, consisting of actual 
biographies of certain elephants, squirrels, blackbirds, and what not, who lived in 
the fle&b ; and we only wish that human biographies were alwa3rs as entertaining, 
and instructive.' — Saturdtgf Revievu, 



By Hans Christian Andersen. 

FAIRY TALES AND SKETCHES. Transkted by C. C. 
Peachey, H. Ward, A. Plesner, &c. With 104 Illustrations by 
Otto Speckter and others. Crown Svo. 6tf. 

'The translation most hapi>ily hits the delicate quaintness of Andersen — 
most happily transposes into simple English words the tender precision of the 
famous story-teller ; in a keen examination of the book we scarcely recall a 
single phrase or turn that obviously could have been bettered.' — Daily Telegra^, 

TALES FOR CHILDREN. With 48 Full-page Illustrations by 
Wehnert, and 57 small Engravings on Wood by W. Thomas. 
A New Edition. Crown Svo. dr. 

This and the above vol. form the most complete English Edition of Andersen s 
Tales. 

WHAT SHALL WE ACT? or, a Hundred Plays from which 
to Choose. With Hints on Scene Painting, &c. By M. E. 
James. Third Edition, crown Svo. 2J. 6d, 

FAIRY PLAYS FOR CHILDREN. By Kate Freiligrath- 
Kroeker. With Illustrations by M. Sibree. And Songs. 2nd 
Edition, is. each. Alice ; adapted, by permission, from ' Alice's 
Adventures in Wonderland.' Snowdrop. The Bear Prince. 
Jack and the Princess who never Laughed. The Four Plays 
m I vol. , cloth gilt, 4r. 6cL 

dUESSING STORIES; or, The Surprising Adventures of the 
Man with the Extra Pan: of Eyes. By the late Archdeaoon Frbb- 
MAN. 4th Edition. &r. 6d, 

WONDER WORLD. A CoUectioft of Fairy Tales, Old and 
New. Ttan^ted from the French, German, and Danish. With 
4 Coloured Illustrations and numerous Woodcuts by L. Richtbr, 
Oscar Plbtsch, and others. Royal i6mo. cloth, gilt edges, y. 6d, 

' It will delight the children, and has in it a wealth of wisdom that nay b« of 
practical service when they have grown into men and women.'— Zt/rm^ world. 

CIRIMM'S GAMMER QRETHEL; or, German Fatry Tales 
and Popular Stories. Translated by Edgar Taylor. Numerous 
Woodcuts after G, Ckuikshank's designs. Post Svo. 31. 6<^. 



